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78 New Cars 

2003 Infiniti FX45,Acura 
MDX; '04 Toyota Sienna, 
Acura TSX, Audi S4 and RS 6, 
Nissan Maxima. 

84 Detroit Spy Report 

2004 Ford Ranger, Chrysler 
Sebring;'05 Ford Mustang, 
Buick LeSabre. 

86 Asia Spy Report 

2004 Infiniti QX 56; '06 Mazda 
RX-7, Lexus SportCross. 

90 Jay Leno's Garage 

A case for steam power. 

104 Horsepower Wars 

Think the reign of musclecars 
ended when disco was born? 
No way. The horsepower race 
is back, and in high gear. 

124 Long-Term Test Cars 

We go green and get a new 
gas-electric hybrid to try out. 

149 Car Care 

• Auto Clinic: Car care Q&A. 

• Saturday Mechanic: 

Hushing interior squeaks 
and rattles. 
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19 Technol ogy 

• The Twin Towers 
successor. 

• Moving asteroids 
with force fields. 

• Seeing Alzheimer's 
disease at work. 

• Planet Watch this 
month, p/us more. 

64 Casting Light 
On The Future 

Light bulbs are now officially 
obsolete. LEDs are more 
durable and last longer. 

94 Battle Of The 

X-PIanes 

The military's most secret 
aircraft projects are vying for 
the Pentagon's attention — 
and funding dollars. 

110 BuzzAldrinOnThe 
U.S. Space Program 

He walked on the moon. Now 
he tells NASA what we should 
do in the wake of Columbia. 
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62 ATV Driving School 

It's ATV Driving 101 in 
Montana. 
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tercraft 



We open up five of the newest 
4-stroke PWCs and push them 
to the max. 
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Smart Displays 

Desktop computers that work 
for couch potatoes. 

33 Fashionable Phones 

Siemens's XELIBRI line brings 
haute couture to the cellphone. 

102 King Of All LCDs 

Apple's HD Cinema Display is 
big and versatile. 

118 Clever Cameras 

Some of the new cameras are 
the size of a credit card and 
take incredibly good pictures. 

1 28 The Matrix Game 

Dodge bullets and save the 
world in this new game by the 
creators of the "Matrix" films. 



130 Comparison Test: 
11 Lawn mowers 

We "push" n self-propelled 
mowers to the limit so that 
you will know which is the 
best for you. 

137 Upgrade Your Lawn 

Here^ how to remove that 
old, unattractive lawn and lay 
down some premium lush, 
green sod in its place. 

144 Homeowners Clinic 

Home maintenance Q&A. 

144 Book Review: 
Fences & Gates 

If good fences make good 
neighbors, then you'll be the 
world's best neighbor after 
reading this. 
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HUNGER 
TO BED. 




WENDYV 
LATE NIGHT 

Classic Single, 
Classic Double, 
Classic Triple. 



EatBreat, Even Late ' 



©2003 Oldemark. LLC. 





MIAMI BOAT SHOW 2003 The 

PM.Zone was there to bilge the 
hottest trends from the 2003 
Miami International Boat Show. 
Go to www.popularmechanics.com/links/miamiboats 
to see the latest from what is billed as the world's 
largest boat show, a 2.5 million-sq.-ft. extravaganza 
spread out through the Miami Beach Convention 
Center and the Sealine Marina and Yachting Center. 
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NEW YORK AUTO SHOW 2003 The 2003 New York 
Auto Show peels into the Big Apple with some great 
new concept cars, as well as some innovations that 
will leave the automotive buff impressed. Go to 

www.popularmechanics.com/links/newyorkauto for 
our daily updates from the Jacob 
Javitz Convention Center, of one 
of the most popular auto shows 
of the year. 
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TECH UPDATE 

Here is your inside look at the latest 
consumer electronics products on 
the market today. From MP3 players 
to Replay TVs, The PM.Zone has got 
it covered. Just go to 
www.popularmechanics.com/ 
links/gadgets 
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THE INTERNATIONAL SPACE STATION The PM.Zone 
has been covering the progress of the 
ISS for several years. In case you may 
have missed out, we have created a 
special section from which you can 
get extensive reports on how the ISS 
is faring and read about the main 
objectives for this mission. Go to 
www.popularmechanics.com/links/spacestation 



Cooper 
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IS PROUD TO 
ANNOUNCE ITS 
SPONSORSHIP OF 
THE "READERS 
RIDES" SECTION 
OF THE PM.ZONE. 

I To check out cool cars, 
trucks, and bikes that 
belong to PM.Zone 
readers, visit 
popuiarmechanics.com/ 
automotive/readers_rides/ 

To learn how to enter 
the Cooper Tire 
"Reader Ride of the 
Month" contest, to be 
featured in the magazine 
from our April through 
September issues, visit 
popularmechanics.com/ 
coopertire 
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GOES WHERE NO RSHnNDER HAS GONE BEFORE. LIKE ON YOUR WRIST. 

SMARTCAST™ is the wireless fishfinder that lets you find fish from the bank, dock, boat, anywhere. So now finding fish is as easy as 
checking the time. Just attach the Remote Sonar Sensor™ to your line and cast Then watch as it wirelessly transmits real-time views 
of fish, bottom, and structure directly to the convenient Wristmount display. The action is always easy to see, whether you're fishing 
or just scouting an area. Plus, you can quickly switch ft-om one fishing spot to the next since there's nothing to cany. It's time to see 
what you've been missing. Strap on a SMARTCAST, and let its patent-pending technology take your fishing where it's never gone before. 



HUMMMBIRDl 



SMARTZ7>1^r 

WIRELESS FISHFINDERS 



■rh±s ot 



humminblrd.com 
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To All Our Friends In The 
United States Armed Forces: 

Kick ass. Stay safe. Come 
home quick. 



From all your friends at 




PMTo n mil Mcvem nuos 
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e presents Click-N-Ship. It's everything you need to ship your 
packages online. You can calculate rates, print labels and pay postage. You can even get 
Delivery Confirmation " service for free. To get started, visit www.usps.com/clicknship 
and you're on your way. Priority Mail from the United States Postal Service — 
Dependable delivery starting at -3.85. I 
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©2003 United States Postal Service. Eagle symbol is a registered trademark of the United States Postal Service. 



Communicate 
WlfhUs 

HOWTO REACH US 

We want it to be easy for you to 

communicate with us. 
Here are some ways you can do it. 

LETTERS 

Your written letters are always wel- 
come. If we think your letter would 
be interesting to other readers, we 
might even print it in our Letters 
column (unless you request that it 
not be printed). Send your letter to 
one of our editors, who are listed 
by department on the masthead on 
the right. You can send it in any of 
the following ways: 

MAIL: 

Popular Mechanics 

810 Seventh Ave., 6th Floor 

New York, NY 10019 

FAX: 

212-586-5562 
E-MAIL: 

popularmechanics@hearst.com 
PM.ZONE 

You can log on to the Popular 
Mechanics Web site at 
www.popularmechanics.com. 
We recommend using Netscape 7 
or Internet Explorer 5. 

READER INFORMATION 
SERVICES 

Our Reader Information Services 
Department is operational five 
days a week from 9 am to 5 pm 
Eastern time, Monday through Friday. 
The phone number is 212-649-2853. 
Please call our Reader Information 
Services Department, not our edi- 
tors, for information about back 
issues, reprints of articles, etc. Or fax 
us at 212-586-5562. 

SUBSCRIPTION INQUIRIES 

Call 800-333-4948 or visit our 
Customer Care Web site, 
wvw.ccare.hearstmags.com. 
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Shot Glass 
Collection 





(i/iisses at Ufi, tite 1913 GoU Medal Commemo 

atid the Old No. 7 Black Label glass, 
aller (ban actMluze o(J5^s"hiff> by. 14 % " wide. 



The inside story on Jack Daniels 

is on the outside of these fine glasses. 

There's a bit of history in every sip of Jack Daniel's®. It's a history 
that goes back to 1 866, when Jack Daniel first opened his distillery. 
A history that includes many famous whiskies, and many famous 
whiskey bottles. 

Friends of Mr. Jack can now enjoy his fine work in an equally 
fine collection of shot glasses inspired by these legendary bottles 
and decanters. There are 1 8 shot glasses in all, each with a style 
and a story all its own. 

We think you'll enjoy these "inside stories" about Jack Daniel's. 
Almost as much as you'll enjoy wrapping your fingers around each 
historic glass. Some are pewter, some are glass, some are sparkling 
crystal. But they're all satisfying to hold in the hand. 

To show off your collection, there's a handsome display. Our name 
is at the top, branded into barrel wood fi^om one of our own barrels. 

If you'd like to subscribe to the 
Legends of Jack Daniel's Shot Glass 
Collection, we'd be pleased to send you 
one imported glass a month. The price 
is just $12.95 per glass, and there's no 
charge for the display. 

To subscribe, fill out the coupon 
and mail it to us. We'll do the rest. 




"ALL GOODS 
WORTH 
PRICE CHARGED" 

}ick Danidi Limited giunnieo 
yoat complclc satisCKtioa. If 
you m not satisfied with any 

purchase, for any rcaiion, we will 
gladly rrtiim your money. 




The "Whttdlng* glass is taken from 
a Scenes frrnit Lynchburg bottle. 



JACK DANIEL'S and OLD NO. 7 arc rcgisicrcd uadcmarb 
and used under license. O2003 Jack DanidV AU rights reserved. 



MAIL THIS FORM BY MAY 31, 2003 

JACK DANIEL'S® LIMITED 

P.O. Box 7777, Lynchburg TN 37352-7777 

I do indeed wish to subscribe to the Legends of 
Jack Daniel's Shot Glass Collection, and receive 
my 1 8 shot glasses at the rate of one a month. 

I understand that no payment is required 
now. Bill me just $12.95* per glass and send 
the custom display at no added cost. I can 
cancel my subscription at any time. 

* I'lus S4.25 per glass for shipping (SI 2.98 for ihc display). Orders subject 
to acceptance. Appropriate sales tax will be added. 

Name 



Address . 
City 

Tel , 



. State 



-ZiP- 



. E-MAIL 



3172756 



Letters 



Corvette's 50th 



AMAZING IMAGES FROM SPACE 

MUSCLE 
SI 1 SHOOTOOT 




On Jan. 17, 1953, my 
grandfather took me 
to the General Motors 
Motorama show at the 
Waldorf-Astoria in 
New York City, just 
as yoiu uncle took 
you. I was only 8 years 
old, but the Corvette 
"dream car" was in- 
delibly burned into 
my memory. In 1965, 
I finally ordered a new 
Corvette. The factory 
was on strike cind I 
couldn't get deUvery. 
I bought a '65 Jag XKE 
instead. I've had other 
cars over the years, 
but I can't help but 
feel I missed out on 
one of America's Best. 

LES DEILY 
DOUGLASTON, NY 

Hey, it's never too late. 
I would suggest a Z06 
with 405 horsepower. 

To be considefed for publication, please 
include your full name and address, even 
If you send via e-mail. We'll withhold both 
upon request but we will not print any 
anonymous letters. All letters are subject 
to editing for ler^gth, style and format 



Or. for a more leisure- 
ly ride, you can never 
go wrong with the 
roadster. — Ed. 

I just bought a sub- 
scription to your maga- 
zine. The first issue I 
received had one of 
my favorite classic cars 
on the cover — a 1953 
Corvette, unfortimately 
blocked by a model 
v/ith her stomach 
showing. This is ap- 
palling. Have you such 
Uttle respect for 
women, and for classic 
cars? This 50-year-old 
car that is in amazing 
condition deserves a 
front-page spot un- 
blocked by a random 
blonde. If there's going 
to be a person on the 
cover, shouldn't it be 
the proud owner who 
restored this car to its 
current shape? 

JEN 

PRINCETON. NI 

What would you say ii 
I told you the woman 
with her stomach 
showing was a profes- 
sional model and also 
the proud owner of the 
'53 Corvette, and she 
wouldn't let us photo- 
graph her car if she 
wasn't in the photo? 

—Ed. 

AOL VS. MSN 

Your article short- 
changed Earthlink. It 



is a viable ISP with a 
home page equal to 
MSN, superior to AOL, 
and it has a pop-up 
blocker that neither 
of the prima dormas 
offers. And, EarthLink 
lets you do something 
MSN doesn't know 
how to do: It lets you 
enjoy the Internet. 

CLIFF CUSICK 
WICHITA, KS 

Computer 
Recycling 

You are correct in stat- 
ing that we must all 
pitch in and help to 



keep the planet green. 
Unfortimately, this will 
never work as most 
people couldn't ceire 
less about their neigh- 
bors. However, they do 
care about their per- 
sonal wealth. So my 
suggestion is to ex- 
pand the deposit and 
recycling laws so that 
people vail see they 
can save their own 
money by recycling. 
Please continue to help 
change the way our 
world treats natiare. 

DAVro M. GAGE 
GRAND HAVEN, MI 



Advertisemen t 




Reader Ride Of The Month 

This 1963 Ford Galaxie 500XL convertible was recently 
restored to showroom condition. The bodywork was 
completed in the '80s and was clean and straight, but 
the car still needed parts and some engine work. 

I enjoy working on my car in my spare time, and I find it 
very therapeutic. I derive a lot of pleasure out of doing 
the work myself. My father, brother and brother-in-law 
are also active in this hobby, and it gives us a chance to 
spend quality time together. 

— Rich Neubauer, Homer Glen, IL 




Rich wins a new set at Cooper Tires and advances to the Grand Prije competi- 
tion for Reader Ride of the Year and a chance to win a Vegas vacation for 
twol Send your Reader Ride entry to: Cooper Tire Reader Ride of the 
Month, Popular Mechanics, 810 Seventh Ave., New Yorit, hfY 10019. For 
more information visit us online at popularmechanics.conVcoopertire. 
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If my kids can do it the first time, they think it's too easy 
That's why I insist on plastic safety gear. So pushing 
their limits is more of a challenge and less 
of a risk. I want my children to learn that 
being fearless doesn't mean being stupid. 

How hove plastics touched your life? 



^ ^ American 
^ Plastics 
Council. 



Plastics make it possible, 
www. plastics.org 




BMW Molorrad USA 

F 650 GS 

F 650 GS Dakar 



1-800 34S'4BMW 
bmwmotorcyclo8.com 



Embarrassment is the least of your worries wtien you lay a bike down out here. And we haven't even 
mentioned hyenas or any of the other creatures that'll make you feel like you've slipped several notches 
on the food chain. For rides in Africa, and more importantly, survival tips, visit us at bmwridetheworld.com 




1-800-34S-4BMW O2003 BMW Molorcyde!. . . OUW ol North America. LLC 



SOMETIMES YOU DETERMINE 

THE BEST RIDER 
SIMPLY BY WHO'S LEFT 





Time Machine 



Years Ago: 
May 1903 

Large Charge | 

The greatest gun ever constructed, this 
16-incher was being tested at the Sandy 
Hook proving grounds. The gun crew 
loaded in the largest charge of smokeless 
powder ever to be fired — 642 pounds. 
The shell itself 
weighed 2400 
pounds. No 
one knew what 
would happen 
when the gun 
was fired. 
Spectators 
backed off but 
all went well. 
The gun was 
said to have an 
ultimate range 
of 20 miles. 



I 
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Crralnl Gun Ever Coiutr«ct«d 





Years Ago: 
May 1978 

Revelations 

Archeological digs in the Holy Land were 
uncovering evidence that reportedly 
confirmed familiar Bible stories. Among 
the discoveries were jars in a Carthage 
cemetery that contained charred infants' 
remains, said to be 

related to the 
forbidden fire 
sacrifice of 
children to the 
god Molech. 
Another find 
in Babylon 
uncovered Neb- 
uchadnezzar's 
double gate of 
Ishtar. And the 
ruins of a gate in 
the city of Gezer 
were identical to 
those attributed 
to Solomon in 
Jerusalem. 

To see every cover we've ever run. 

go to our Cover Gallery on the PMZone Web site 
at popularmechanics.com/covers 
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Years Ago: 



i ^It^ May 1953 
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ging In The Sheaves 

Want cheap? Build a house of reeds. The 
reeds, compressed under a pressure of 
300 tons per square inch, were trimmed 
into boards that were bound vnth wire 
and staples. Crosswise, each board was 
inflexible, with a strength equal to a 1-in. 
plank. Lengthwise, a board could be 
curved. By the square foot, a 2-in.-thick 
panel weighed 3'/2 pounds and cost 
12 cents. Loose reeds burned easily, but 
the compressed boards did not. Reed 
construction also showed a 35 percent 
fuel savings when compared to a stand- 
ard brick house. One building panel 
was said to have the same insulating 
value as a 22-in. -thick brick wall. 



Years Ago: 
May 1928 



Unkindest Cut 

Talk about subtle advertising. Intemational 
Correspondence Schools pulled out all 
the stops in its illustration of the "hang- 
ing sword" of unemployment. The huge 
sheer hung by a slim thread about to be 

cut by a war- 
rior-like figure. 
Below the blade 
were groveling, 
hapless souls, 
representing 
the U.S. work- 
force waiting 
for the prover- 
bial ax — or 
sword — to fall. 




VOURSCLf fROM THt MfNACe 
IMe HANGING SWORD! 
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PONTIAC GRAND PRIX GTP WITH COMPETITION GROUP PACKAGE. The available Comp G Package was designed for the serious enthusiasts 

looking for total performance. Its supercharged V6 with 260 hp, 280 Ib-ft of torque powers a complete system of components that work together to 
create the best handling and best performing sport sedan in its class! ■ The unique suspension was tuned for less body roll and a firmer ride to push 
performance to another level. H Low-profile 142-mph V-rated tires-the foundation for the entire suspension-provide maximum cornering "stick" A 
3.29 performance axle ratio allows for quicker mid-range acceleration. ■ StabiliTrak Sport is a unique 4-channel stability control system that combines 





an accelerometer and yaw sensor to provide an added degree of safety, yet not interfere with a more aggressive driving style. ■ Magnasteer II has a 
specific steering effort curve that complements the improved handling. ■ 17-inch 10-spoke lightweight aluminum machine-finished wheels house stiff 
red brake calipers to improve performance by reducing pedal noise and pulsation. ■ TAPshift offers steering wheel-mounted paddles inspired by 
Formula One cars to make the automatic transmission perform more like a crisp manual shift. An InfoTech Package uses a Head-Up Display that 
projects gear position, mph, and other data on the windshield. The dual exhausts are there because the people behind you need something to look at. 



Fuel for the Soul 





il 



ri 

u 

ii 
n 

ii 
1 1 

MOST POWERFUL IN ITS CLASS BEST PERFORMING IN ITS CLASS BEST HANDLING IN ITS CLASS 
And we can prove it. For performance test results, visit pontiaccom/grandprix. 



ji PONTIAC GRAND PRIX REBORN 

! j 

I I *A1I claims based on Grand Prix GTP with Competition Group Package vs. comparably equipped front-wheel drive sedans available at time of testing 

' ' in the J003 Automolive News mid-range standard segment. Level of equipment varies. Testing peiformed by Pro Formance and sanctioned by SCCA 

©2003 CM Corp All rights reserved Pontiac" Pontiac logc* Grand Prin"* GTP" Fuel tor the Soul ' Competition Group Package ' 
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ENERGY* ENVIRONMENT'MEDICINE 
ROBOTICS»SPACE»TRANSPORTATION 
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World Trade Center: 



A New Beginning 



A 1 776-ft. spire and a complex of angular 



towers designed by Berlin-based Studio 



Daniel Libeskind has been selected as 



the official plan for the new World Trade 



Center. The structures will surround most 



of the excavated pit of the former World 



Trade Center. That area will be left open 



for a memorial, to be selected in a future 



design competition. 



Libeskind, best known for his design 
of the Jewish Museum in Berlin, beat a 
team of New York-based architects.They 
had proposed building two decorative 
steel towers in memory of the twin tow- 



ers that were destroyed when Saudi 
Arabian and Egyptian terrorists crashed 
hijacked jetliners into the twin towers on 
September 1 1 , 2001 . Construction could 
begin sometime after 2005. 



r: Jim Wilson 

rs: Louis Brill. Stefano Coledan, 
lion, Malcolm Lowe. Paul Ruben. .* 






Maglevs In China 

Chinese airport officials are floating 
on a cloud. Earlier this year they de- 
buted a new maglev train that will 
take travelers from Pudong Interna- 
tional Airport to Shanghai's financial 
district in less than 8 minutes. 

Electromagnets lift the cars 
and push them forward. Siemens, 
of Germany, designed the train's 
unique power, propulsion, control 
and communications systems. 
The trick is keeping the train on 
track, which is accomplished by 
gap sensors that take 1 00,000 
measurements per second. 

Airport officials began testing 
the 20-mile-long line in January. 
Service begins next year. 



Inflatable Church 

The bride wants a big church wed- 
ding.The groom would be content 
with a few friends in the backyard. 
Can this marriage be saved? The 
Inflatable Church from England's 
InnovationUK could be the perfect 
compromise. 

The 47-ft.-high polyester church, 
complete with plastic "stained glass" 
windows, can be inflated in about 
3 hours. Inflatable pews, a pulpit and 
angels decorate its 25 x 47-ft. interi- 
or. Buoyed by the popularity of its 
church, the company has begun 
work on inflatable pubs, nightclubs 
and castles. 




Meet A Robot 

Asimo, Honda's 2-legged robot, 
is making a tour of science mu- 
seums. At the kickoff event in New 
York City, the 4-ft.-tall robot 
showed off its dancing and stair- 
climbing skills. The tour, which runs 
through March 2004, features a 
25-minute stage show aimed at 
encouraging youngsters to pursue 
careers in science and engineer- 
ing. Asimo robots are currently 
in use in Japan, mostly as tour 
guides. Honda envisions the ro- 
bots one day working as aides in 
the homes of the disabled and 
elderly. Check the PM.Zone for 
Asimo's touring schedule and les- 
son plan information for teachers. 




Building With Force Fields 

Asteroid belts are filled with great building material.The trick 
is getting the pieces assembled. Narayanan Komerath, an 
aerospace engineer at the Georgia Institute of Technology 
in Atlanta, has come up with a way to use electromagnetic 
waves to crush space rocks and then reassemble the pieces 
into structures, including human habitats and radiation shields. 

Komerath has demonstrated his "tailored force field" idea in 
his lab by using sound to move spheres, as shown here. In the 
vacuum of space, he would use electromagnetic waves. With 
the cost of launching materials steadily rising — currently 
$10,000 a pound — his idea is getting attention from NASA. 
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Urban War Maps 

Computer-generated three-di- 
mensional images, like the one 
shown above, will help prepare 
troops for urban combat. Created 
from satellite photos, the maps 
can be updated minutes before a 
mission. Combat teams will see 
their surroundings as they appear 
from street level. This preview will 
allow troops to select firing posi- 
tions that provide maximum cover. 
Manufacturer Harris Corp., of Flori- 
da, plans to sell the system to 
police departments as well. 




Hybrids Go To War 



A military truck being developed by 
General Motors gets 20 percent better 
fuel economy compared to conventional 
diesels, and 40 percent better mileage 
than gasoline engines. 

A Duramax 6.6-liter turbodiesel pow- 
ers the truck for normal driving. When 
stealth is necessary, the driver switches 
to "silent watch" operations.The truck 
then runs on AC motors powered 
through an inverter from a battery pack 

or hydrogen-fed fuel cells.The first mobile command center version, 
shown above, features a Kevlar body, roof-mounted air conditioner 
and satellite communications antenna. Hybrid trucks are part of a 
larger Department of Defense effort to cut the amount of fuel that 
must follow troops into combat. 




Decontaminating Stretcher Cases 



Not everyone exposed to a chemical-spewing industrial accident 
or an attack by a radiological weapon will be in condition to walk to 
a decontamination center. Victims in the immediate vicinity of an 
explosion will likely be left with disabling injuries. 

To help rescue workers prepare these stretcher- and wheelchair- 
bound cases for medical treatment, Andax Environmental of St. Marys, 
Kan., has developed the Stretcher De-Con. Self-supporting side walls 
lock in place to form a tublike structure around a victim in 3 seconds. 
A simple gravity drain empties the contaminated washing fluid.The 
company also makes a stand-up shower, called the De-Con Pac, which 
also can be quickly erected at disaster sites. 



Tasting Weather 

The way the ocean tastes can pre- 
dict when an El Nino event will 
occur, say University of Maryland 
scientists. Using computer models, 
the researchers found a connection 
between the saltiness of seawater 
and the start of this periodic climatic 
event. El Nino events amplify normal 
seasonal weather patterns. 

Increasing salinity makes water 
denser, with a corresponding de- 
crease in the height of the ocean's 
surface. Differences in the surface 
height influence how currents cir- 
culate and thus how energy is 
released into the environment. 

The discovery provides a more 
accurate way to predict El Nino 
events — six months in advance. 
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Gimme Shelter 

Living in a cardboard box can be 
nnore luxurious than you think. 
Icosa Village, a Seattle, Wash., in- 
dustrial design firm, has introduced 
weather-resistant cardboard struc- 
tures called PODs.The shelters ship 
as flat pieces measuring 96 in. long. 
Prescored and prepunched, the 
panels quickly fold into triangular 
sections and connect to create 
12- to 26-ft.-dia. geodesic structures.Two people can assemble a 
small POD in about 4 hours. Larger designs include windows and 
insulation. Although PODs are designed as temporary emergency 
shelters, Icosa says most inquiries have come from arts festival 
planners who find the structures more attractive than tents. 



Head Over Heels 

If you love the hairpin turns of the 
classic Wild Mouse thrill park ride, 
the Screaming Squirrel is your kind 
of fun. Four passengers sit in a small 
car whose four wheels are trapped 
within C-shaped rails. Instead of 
going side to side, as you do on the 
Mouse, you turn upside down and 
right side up, as shown here. 

S&S Power of Logan, Utah, de- 
scribes the ride as an unprecedent- 
ed style of roller coaster. It begins 
with an 88-ft. climb up a 65' incline, 
followed by a 
vertical drop 
and flip that 
puts riders 
head down, 
followed by 
more turns 
and flips. Our 
PM test rider 
assures us the 
best part is 
that first crazy 
flip. You can 
find out for 
yourself when 
the Screaming 
Squirrel arrives 
at thrill parks 
later this year. 




Vision For The Poor 




Using throwaway items, Saul Griffith, a graduate student at the Massa- 
chusetts Institute of Technology, has built a low-cost injection molding 
machine that makes inexpensive eyeglasses.The lens-molding device, 
shown on the left, is intended for use in poor countries, where Griffith 
estimates 1 billion people need but cannot afford eyeglasses.Today, these 
individuals rely chiefly on hand-me-downs collected by civic groups such 
as the Lions Club. Griffith won the $20,000 Collegiate Inventors Competi- 
tion prize for his idea. He plans to use part of the money to create a self- 
sustaining company that brings inexpensive eyeglasses to children in 
lndia."ril make money someplace else," he says. 
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Reinventing The 

Toyota's revolutionary new 2004 Sienna 
takes an old idea and makes it new again. 





■ The mini\ ciii. \\ hat a great idea! Whoever had it 
should be in a hall of fame some\vhere because nev- 
er has a vehicle concept been so perfect a solution to 
such a specific set of problems. A minivan is about 
taking the kids to school and to soccer practice, about 
taking the family on vacation to the lake, and to 
Grandma's house in Miami for Thanksgiving — as 
safely, comfortably and conveniently as possible. 

Mini\ ans have been around for years. Tlnere's really 
not much more new thinking that can be incorporated 
into an already good idea. Or is there? 

Take a look at the all-ne\v-from-the-grcwnd-up 2004 
Toyota Sienna. Toyota engineers took everything al- 
ready known about mini\ ans and added tons of new 
ideas and improvements. They came up with a mini- 
van so new, that it pushes the envelope in every area. 
In fact, it's actually a total reinvention of the genre. 



Safety 

Let's start with passenger safety, both active and pas- 
sive. Here is an issue of primary importance for most 
mini\'an buyers. 

Active siifcty means avoiding an accident in the first 
place. The brilliant new 2004 Toyota Sienna comes 
standard with a 4-wheel antilock braking system 
(ABS) plus Electronic Brake-Force Distribution (EBD) 
and Brake Assist. Four-wheel disc brakes are standard 
on XLE Limited and all-wheel-drivc (AWD) models. 

ABS helps to prevent wheels from locking up im- 
der heavv braking, which means you can steer while 
braking rather than skidding out of control. EBD 
equalizes braking force between front and rear 
wheels, for shorter stops, and Brake Assist provides 
extra pressure under heavy braking. 

A popular option on the new Sienna is sure to be Ve- 
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hide Stability Control (VSC) with 
Traction Control (TRAC). VSC uses 
ABS to help stabilize the Sienna in 
skittish road conditions. Enter a cor- 
ner too fast? Hit an icv patch? VSC in- 
dividually adjusts the speed of each 
wheel to help keep you in control. 
TRAC helps pre\'ent the wheels from 
spinning on slipper}' surfaces. 

All-wheel drive is available on all 
Sienna models except the base CF. 
VSC-i-TRAC is standard equipment 
with all-wheel drive, neatly directing 
torque delivery away from an\- 
wheel that's spinning. 

All these letters and systems 
add up to reassuring, safe, stable 



handling and maximum traction under all conditions. 

A clever active safety feature on the new Sienna is a 
standard tire-pressure warning system that switches 
on a light in the dash if pressure in any tire falls below 
1 8 to 21 pounds per square inch. All-wheel-drive mod- 
els have standard 17-inch n.m-tlat tires for even more 
safety. E\'en if you get a flat, the mn-tlat tires will allow 
vou to safely continue driving for up to 100 miles at 
speeds less than 33 mph. 

Also available on some Sienna models are heated out- 
side mirrors and a heated v\-indshield v\-iper de-icer grid 
for better visibility in inclement weather, plus High- 
Intensity Discharge headlamps with a manual level 
control so vou can adjust the beams to compensate for 
\ an'ing loads. Daytime Running Lights are standard on 
models with Vehicle Stability Control (VSC). 

Toyota's navigation system comes wWh a rear-view 
back-up camera that automatically displays, on an 
instrument panel monitor, a wide-angle view of the 
area behind the Sienna as soon as you shift into Re- 
verse. Standard on the XLE Limited is Toyota's front 
and rear intuitive assist system that helps you park 
by warning of hidden ot>stacles front and rear. You'll 
ne\ er back over the kids' bikes againi 

Toyota's available Dynamic Laser Cruise Control 
maintains either a preset speed or a preset tiistance to 
.1 car nun ing ahead, up to 240 feet at 33 mph. 

Pat^Mvc fiiifch/ dex'ices protect you \% hen an accident is 
inevitable. Sienna passive safety begins with a new 
computer-designed structure that surrounds the pas- 
senger compartment with steel beams. From progres- 
si\'ely deformable front frame rails that absorb accident 
impact to extra steel bows across the roof, from steel 
door beams to reinforced flexors, the Sienna is designed 
to protect you from every conceivable calamity. 

Within this sturdy compartment are 3-point seatbelts 
and head restraints for all seating positions. Toyota's 
Latch System for new-design child safety seats is at 
every seating position in the second row, as well as the 
third-row center and right side. The tilt /telescopic 
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steering wheel sits atop an energy- 
absorbing column that reduces leg, 
foot and torso injuries in the event 
of a crash. 

As you might expect, the Sienna 
has class-leading supplemental re- 
straint systems as standard equip- 
ment. The front airbags are a new 
third-generation design, with vari- 
able deployment based on front 
impact sensors. There are available 
seat-mounted side airbags for the 
front passengers, plus the avail- 
able three-row side curtain airbags 
to help protect heads and faces in 
side impacts. 

Performance 

Thanks to an all-new 3.3-liter V6, 
the 2004 Sienna is not only more 
powerful than before, but also 
cleaner and more frugal. The all- 
aluminum V6 features four valves 
per cylinder, variable induction and 
variable valve timing — technology 
that adds up to 230 horsepower at 
5600 rpm and 242 Ib.ft. of torque at 
3600 rpm. That's enough to give the 
Sienna a 3500-pound tow rating. 

Just as important, this powerful 
engine burns so cleanly that the 
Sienna is certified as an Ultra Low 
Emissions Vehicle, Stage II. The 
front-wheel-drive Sienna returns 
fuel mileage of 19 mpg City/ 
27 mpg Highway, according to 
EPA estimates, while the AWD 
model returns 18 City/24 High- 
way. Among other clever features 
are a self-adjusting timing belt and 
iridium-tip spark plugs that need 
no replacement for 120,000 miles. 



Sienna accelerates from 0 to 60 
mph in 8.3 seconds, quicker than 
many sports cars. An all-new 5- 
speed overdrive automatic trans- 
mission is partly responsible for this 



crisp performance. The computer 
that controls the transmission actu- 
ally adapts itself to different driving 
conditions. For example, it changes 
the shift logic for maximimi throttle 



Building A Better Minivan 
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When I became the Chief Engi- 
neer for the new 2004 Toyota 
Sienna, I went to my boss, Manag- 
ing Director Takeshi Uchiyamada, 
and told him that in order to build 
the best possible minivan for the 
North American market, I would 
need to drive the 
entire continent 
of North America. 
What a surprise 
when he said, 
"OK." 

During my 
trips, I was often 
accompanied by 
John Jula, Execu- 
tive Engineer and 
Program Manag- 
er from Toyota 
Technical Center 
We drove from Anchorage, Alaska, 
to the Mexican border, from South 
Florida to Southern Califomia, from 
Detroit to San Francisco, from 
Newfoundland to British Columbia, 
from Los Angeles to Cancun. In all, 
we covered more than 53,000 
miles through every state of the 
U.S. except Hawaii, every province 
of Canada, every estado of Mexico. 

On a narrow bridge over the 



Mississippi River, I made a note 
to improve Sienna's crosswind 
stability. On the gravel Alaska 
Highway, I jotted down the need 
for an all-wheel-drive option. 
Handling must be crisp and con- 
fident — an observation I entered 




in my logbook near Glacier 
National Park in Montana. 

The 2004 Sienna is not the re- 
sult of focus groups. It came from 
53,000 miles of living in a mini- 
van. I observed, and listened, and 
made notes, and kept driving. 
My trips allowed me to discover 
the little things, the surprising 
things, and the clever things that 
are important to minivan buyers. 
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response when accelerating uphill 
and maximum engine braking 
when slowing downhill. 




Lots Of Room 

The 2004 Sienna is 200 inches long 
overall, on a n9.3-inch wheelbase, 
so there is more room inside for peo- 
ple and cargo. The wheelbase is 4 
inches longer than that of the Lexus 
LS 430 luxury sedan, giving Sienna 
passengers a truly smooth ride. 

You can order the new Sienna 
with seats for either seven passen- 
gers or eight. Cleverly, the center 
seat in the second row of 8-passen- 
ger models moves forward so that 
Mom in the front can easily reach 
an infant strapped into a child 
safety seat. The 60/40 Split & Stow 
3rd Row^-^' seat folds completely 
into a well in the floor. 

Remove the second row of seats 
and fold the third-row seats, and 



the Sienna has an as- 
tounding 148.9 cubic 
feet of cargo room be- 
hind the two front seats. 
The proverbial 4x8-foot 
sheet of plywood can 
be carried flat on the 
floor, with the rear 
hatch closed. 



More Features 
To Love 

The new Sienna has so 
many standard and 
available features it liter- 
ally takes a book to 
list them all. There are 
storage compartments 
everywhere. There are 
14 cup/bottle holders, 
an available roof-mount- 
ed DVD entertainment 
system, rear climate con- 
trol outlets with multi- 
zone controls, window 
glass that cuts almost 
all ultraviolet radiation, 
three 12- volt DC power 
outlets and two available 
115-volt AC outlets. 

The power windows 
are standard for the first 
and second rows. The 
optional power sliding 
doors and power back 
door have a "jam protec- 
tion" feature. 





An optional 300-watt JBL sur- 
round sound system features 
10 speakers, including a sub- 
woofer. There's an available GPS 
navigation system with DVD 
technology containing more than 
2 million data points. Etc., etc., etc. 
Is it any wonder we said Toyota 
had reinvented the minivan? 

Best of all, 2004 Toyota Sienna 
prices start at just $22,955* for a 
minivan with all the safety, comfort 
and convenience features of a lux- 
ury sedan. Thanks to Toyota, there 
are going to be some truly coddled 
kids in America. ■ 



' Excluding destination charges. 
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Driving Th 

With more room and more versatility, Toyota's 
2004 Sienna sets a new benchmark for minivans. 
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■ We're on California State Highway 74, that famous 
mountain road they call the Palms To Pines Highway. 
And no wonder. It climbs out of Palm Springs more 
than 5000 feet up toward cutesy Idyllwald, through the 
San Bernardino National Forest. We're driving a 2004 
Toyota Sienna XLE Limited AWD, and to the Gen Y 
dude behind the wheel of the hot-rodded Camaro 
we're rapidly overtaking, our silver Sienna looks like 



just another kid hauler on the way to soccer f 
Despite his efforts to outrun us, we're ga 
him, corner by comer until we flash past in a 
midrange acceleration that carries us into th« 
of hairpins. He can't believe it. Don't feel bad 
or Dylan or whatever your name is. This is 
average minivan. This is a 2004 Sienna. 
What makes the new Sienna so great to di 



curvy sports car road? Well, 230 horsepower and 
242 Ib.ft. of torque is a great start, particularly when that 
torque peak comes in at a midrange 3600 rpm. Now 
add an electronically controlled 5-speed automatic, aU- 
wheel drive and 225/60R17 tires on alloy wheels that 
get e\'ery bit of that power to the pavement. 

Where the Sienna really shines, though, is in 
braking and cornering. The new Sienna AWD has 



11 .65-inch vented disc brakes on the front wheels and 
11.46-inch solid disc brakes on the rears. Add sophis- 
ticated computer controls to these hefty brakes, and 
you can dive deeper into corners than you'd ever 
imagine, hit the brakes to clip off some speed, then 
steer into the corner and accelerate out. 

The Sienna's computers do a lot of the work for 
you, integrating All-Wheel Drive, Antilock Brakes, 



Traction Control, Brake Force Dis- 
tribution, Brake Assist and Vehicle 
Stability Control. You have to 
work hard to get the Sienna out of 
shape. Bottom line, the 2004 Sien- 
na is the first minivan in history 
that's actually fun to drive on a 
twisty road! 

If this were a sports car test, we 
could stop right now. But the new 
Sienna is so much more. Take seats, 
for example. Toyota's captain's 
chairs are adjustable in many dif- 
ferent ways, comfortable for hours 
at a time, and they hold you in 
place during serious cornering. 

No matter where you sit, there's 
ample foot, shoulder and knee 
room, not to mention two cup or 
bottle holders for every passenger 
and enough storage cubbyholes to 
hide away everyone's video 
games, cameras, wallets and 
laptops. As you'd expect, the 
leather-trimmed interior on the 
XLE Limited is beautifully put to- 
gether, with Toyota's legendary 
build quality. 

The leather-wrapped steering 
wheel has the right diameter, the 
right rim thickness and the right 
angle for the driver. The instru- 
ments, knobs and levers are all in 



the most logical places and oper- 
ate logically and precisely. You'd 
be amazed how many new cars 
defy logic when it comes to some- 
thing as simple as the headlight 
switch or shift lever. 

The optional JBL Synthesis 300- 
watt surround sound system is in- 
credible. The sound quality has 
been carefully tailored specifically 
to the Sienna's interior space. 
That's typical of Toyota's exacting 
attention to detail. The ultimate 
compliment is that everything in 
the Sienna's interior simply works 
the way you'd expect it to, without 
having to stop and figure it out. 

With the rear seats folded into 
the floor and the second-row seats 
stacked in the garage, the Sienna 
reveals an absolutely cavernous 
space. 

But that's not the half of it. 
There's enough height, width and 
length to fit in a half-dozen moun- 
tain bikes, bring home a refrigerator 
from The Home Depot, carry all 
your teenager's possessions to col- 
lege, or set up housekeeping dioring 
a weekend camping trip. 

Happily, it never feels big on the 
road. We drove it not only on 
mountain roads, but city streets 



For more complete vehicle information, capabilities and limitations, please log on to toyota 
* Excluding destination charges. 



and 10-lane highways that are 
known for California's dreaded 
"freeway hop." Seems that the 
freeway design engineers placed 
tar expansion strips in the roadway 
at precisely the exact distance be- 
tween them so that the result is a 
horrible vibration inside almost 
every car and truck. But the new 
Sienna never lost its composure, 
and never caused us to lose ours. 

It goes without saying that for- 
ward vision is terrific. But unlike 
many minivans, there are good 
sightlines to the sides and rear, 
too. Not once did we have traffic 
sneak up into a blind spot and 
then suddenly appear. 

With prices that start under 
$23,000*, the Sienna is competitive- 
ly priced with other minivans, 
though the fully loaded XLE Limit- 
ed nudges the top of the market 
starting at $34,000*. On the other 
hand, that's less expensive than 
most full-size SUVs or pickups that 
have less interior space and guzzle 
twice as much fuel. When it comes 
to other minivans, there's no con- 
test. Toyota's brilliant new Sienna 
is better in every possible way. If s 
the new benchmark for all other 
vehicles in this category. ■ 
com or see your local Toyota dealer. 

Cc( 



A New Way To Turn 

A flat motor with the muscle of its bulkier cousins has been 
invented at Pennsylvania State University in University Park. 
The motor, show/n below, is as thin as a CD case. Its construc- 
tion is made possible 
by using lead zirconate 
titanate,a piezoelectric 
material that elongates 
when placed in an elec- 
tric field. In the photo 
shown here, the thin, 
spoke-like structures 
radiating from the hub 
are the piezoelectric 
elements. A ratchet 
controls the direction in 
which the disc rotates. 
Components for the 
prototype cost about $1 50, says professor Gary Koopmann, 
who led the motor development team. He predicts that 
mass-produced versions will sell for about $10. Potential 
applications for flat motors, he says, range from smaller 
cooling fans for laptop computers to replacements for 
hydraulic actuators in "fly by wire" aircraft. 





3.6 nm (Channel) 
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Molecule-Size Motors 

RNA molecules similar to those that cells use to 
decode DNA can be used to make ultrasmall mo- 
tors."l think RNA can be made to do mechanical 
work," says Peixuan Guo, head of a research team 
at Purdue University in West Lafayette, lnd."ATP 
binding could power a motor made of six strands 
of RNA." ATP is the cellular equivalent of gasoline. 
Guo's team assembled a molecular motor, illustrat- 
ed above as six strands of RNA around an "axle" of 
DNA."We are now exploring the myriad possible 
applications for such a tiny mechanism," he says. 




0 ALASKA A warm winter 
forced two big changes in 
this year's running of the 
annual 11 00-mile Iditarod 
Trail Sled Dog Race. A lack 
of snow moved the start 
from Anchorage to Fair- 
banks.Then,thin ice nearly 



drowned trail breaker 
Steve Graham a quarter- 
mile from the ghost town 
of Iditarod. This forced 
race officials to reroute 
the trail to remain on 
the frozen surface of the 
Yukon River. "And that will 
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take Iditarod out of the 
Iditarod," concluded the 
Anchorage Daily News. 

# WRG/A/MTwomen 
died in southwestern Vir- 
ginia on Feb. 22 when mas- 
sive downpours triggered 



floods along the Roanoke 
River. One of the men was 
killed when his car was 
swept away. The other 
drowned while trying to 
cross a closed bridge. 

# ISRAEL About 1 0 in. 
of snow fell on Jerusalem 
on Feb. 25. Heavy snow, 
unseen in the Middle East 
for more than half a cen- 
tury, halted travel from 
Lebanon to Jordan. 

^ CHINA Schoolchildren 
in the village of Qungkun- 
chack in Xinjiang province 
are arguably the luckiest 
kids on Earth. They had just 
left their classroom for re- 
cess when an earthquake 
collapsed their school. The 
Chinese Red Cross esti- 
mates that the earthquake 
and aftershocks that struck 
on Feb. 25 killed 268, and 
completely destroyed nine 
villages in Bachu County. 
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Historic Man-Machine Chess Match 

The first man-machine toumament sanctioned by the World Chess 
Federation has ended in a draw. Champion Garry Kasparov and PC- 
based Deep Junior each won one game and drew the remaining four. 
The competition was held in New York City in January and February. 
Kasparov, shown wearing 3D glasses to see moves, says computers 
have an inherent advantage. Humans have lapses of concentration 
that balance out during a tournament. Deep Junior never blinks. 





Columbia Investigation Online 

As this issue of PM goes to press, a rift has developed between 
NASA's bureaucrats and the independent Columbia Accident Inves- 
tigation Board, created to determine why Space Shuttle Columbia 
disintegrated moments before it was scheduled to land at Cape 
Canaveral, Fla., on Feb. 1 . Readers can follow developments on the 
PM.Zone. Included are press conference updates, internal NASA 
e-mail and exclusive photos of the debris reassembly effort. 



Drugs From Mud 

Molecules produced by bacteria found 
in sediments retrieved from subtropical 
and tropical oceans exhibit antibiotic 
and anticancer properties.'The average 
person thinks of the bottom of the 
ocean as a dark, cold and nasty place 
that is irrelevant, but we've shown that 
this environment may be a huge re- 
source for drugs,"says William Fenical, 
leader of the team from the Scripps 
Institution of Oceanography in La Jolla, 
Calif., that made the discovery. 



Alzheimer's 
Disease Filmed 

A short but dramatic film has for the first 
time shown doctors how Alzheimer's 
disease engulfs the parts of the brain 
responsible for memory, 
orientation and carry- 
ing out routine 



tasks.The time- 
lapse film clip was 
created from MRI 
brain scans. 

"This type of 
imaging will allow 
doctors and re- 
searchers to pin- 
point where and 
how fast the disease 
is spreading. We will 
urgently apply this 
method to reveal 
how drugs and vac- 
cines combat the wave 
of brain damage caused by Alzheimer's 
disease," says Paul Thompson, a profes- 
sor of neurology at the University of 
California, Los Angeles.The film clip can 
be viewed on the PM.Zone. 




Seeing Molecules 

Using mostly off-the-shelf parts, 

Cornell University scientists have • • • ♦ . 

• • • • * 

adapted a microscope so that it can 
see enzymes interact with proteins, 
the basic building blocks of life. 

Previously, the wavelength of visible light limited 
the smallest volume of a sample that could be ob- 
served to about 1 000 molecules. Shown left to right 




are the progressively smaller internal structures of 
the Cornell light-impeding microchip with which 
researchers can see as few as 100 molecules. The in- 
vention promises to aid the discovery of new drugs. 
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They have the right equipment 
to play this game. 



Do you? 







Equip your PC with the power of NVIDIA GeForce FX. 

Your most important equipment in the new game, PlanetSide, is not an armored vehicle or 
an assault weapon... it's an NVIDIA'' GeForce'" FX graphics processor. Why? Because battling 
thousands of your friends and foes online will bring you and your PC to its knees unless 
you're armed with an NVIDIA GeForce FX GPU. After all, the power, compatibility and 
reliability of NVIDIA CPUs make them the ovenwhelming choice of gamers and game 
developers alike, and this is why today's hottest games, including PlanetSide, are 
developed on NVIDIA, to be played on NVIDIA. 

Look for this seal on games optimized on NVIDIA hardware for an awesome 
gaming experience, but make sure you're equipped with the NVIDIA GeForce FX 
so you can play games the way they're meant to be played. 




°2W3 NVIDIA Cofporatlon SOE and the S0€ logo aic rcg{stcf«l uadtinarks ant PlanetSide is a irademark of Sony Online 
Enlertalnnient Inc '2002 Sony Online Cmortainmcnt Inc All Rights Reserved. 
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Stealthy 
Crustacean^ 




Lobsters are more than good eating. Joseph Ayers,a professor 
at Northeastern University in Boston, thinks the crustaceans 
have the perfect bodies for exploring the deep. 

His "robolobster," shown here, vi/as developed as part of a 
research project sponsored by the Office of Naval Research 
and the Defense Advanced Research Projects Agency. The 
Navy envisions releasing hordes of the robots in advance of 
D-Day-style invasions. Craw/ling toward a beach, they would 
use sensors to pinpoint mines and obstacles that could threat 
en troops. Produced in quantity, they would cost about $300 
each. At that price, Ayers says, the tiny robots also would be 
an inexpensive tool for exploring ocean depths currently 
reachable only with multimillion-dollar submersibles. 



Following Up 

Speeding To Market 



Homes For Bees 

If your garden falls short of expecta- 
tions, the problem could be lazy bees. 
To attract bees that carry more pollen, 
Kinsman Co. of Pipersville, Pa., is import- 
ing Orchard Mason bee nesting boxes 
from the Oxford Bee Co. in England. 
Scientists say that because Orchard 
Mason bees can fly in cooler tempera- 
tures, they work longer days than other 
species. And, they carry more pollen 
than honeybees. Although common in 
America, Orchard Mason bees prefer 
woodlands to gardens.The females, 
who do the work, also like to live alone, 
not in hives.The 6.5mm-dia. tubes used 
in the nesting box duplicate their 
favorite type of housing. 



^n^p warship featured in our ^ 
^ issue. It 

1999 



VosperThornycroft is now selling an ex- 
port version of the RVTriton trimaran 

November 1999 
will use four 
Rolls-Royce Azipull 
propulsors to increase 
the vessel's survivabil- 
ty should one engine 
room become dis- 
abled in combat. 
Other improvements 
will make the ship 
stealthy. These 
changes include 
making greater use 
of composites and 
embedding antennas in 
the structure to reduce the ship's radar 
cross section. Cooling and redirecting the 
main engine exhaust will further minimize 
the 3-hull ship's infrared heat signature, 
making it even harder to detect. 





B-52 Brain Transplant 

The B-52 Stratofortress, featured in our March 1999 
issue, is getting a brain transplant. The bomber now 
uses an inertial navigation system and 1 980s-era 
computer chips to find its way to targets.The system 
works fine, but needs to be replaced so that the 
B-52S — which were designed to drop nuclear 
weapons — can deliver the most modern generation 
of smart bombs."lt is the biggest improvement to 
the B-52 in 1 5 years," says pilot Ed Bellem. IM 
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LAWN PROBLEMS? 

VISIT YOUR NEIGHBORHOOD ACE HARDWARE FOR HELPFUL 
ADVICE ON ALL YOUR LAWN AND GARDEN NEEDS. 



■ r 



1. CUT OUT AHACHED FAKE GRASS. 
IN THE MEANTIME: 2. PLACE IT ON YOUR LAWN. 

3. BUY 10,000 COPIES OF THIS MAGAZINE AND REPEAT 



A Fake grass can not and should not be used in windy, rainy, snowy or monsoon conditions. 



r 



The helpful place. 
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Smart Is As Smart Does 



BY CHRISTOPHER ALLBRITTON 




Ever wanted to kick back 
on the couch and watch 
TV, catch up on e-mail 
and spend some time 
with the family — all at 
once and without having 
to buy an expensive 
laptop? The new Smart 
Display devices allow 
you to do this. 

How? Smart Displays 
are portable monitors that 
connect, via a wireless 
802.1 lb link, to your desk- 
top computer system run- 
ning Windows XR You can 
take a Smart Display any- 
where within about 100 ft. 
of your desktop. Then, with 
the touch-sensitive screen 
and an included stylus, use 
your computer just as if you 
were sitting at your desk. 

The Smart Display is yet 
another brainchild of Micro- 
soft. Several manufacturers 
offer the 
devices, 
including Philips, ViewSonic, 
Fujitsu, NEC and TriGem. I 
checked out the ViewSonic 
airpanel VI 10 Smart Display 
($999). The VllO has a 10.4-in. 
screen (measured diagonally) 
and weighs less than 3 pounds 
It has an 800 x 600 resolution 
with millions of colors, USB 
slots for a keyboard and 
mouse, and it ships with a 
Windows XP Professional 
upgrade. Service Pack 1 for 
Windows XP Pro, a wireless 




COMPUTERS 



adapter (to plug into your PC), 
all the necessary cables and a 
rechargeable battery. ViewSonic 
also makes the airpanel VI 50 
Smart Display ($1299), which 
can function as the primary 
computer monitor when you 
place it in a docking station. 

Another device soon to be 
available is Philips's DesXcape 
150DM ($1499). It acts as your 
primary monitor while in its 
docking station. Or, like the 
ViewSonic, you can grab it 
and take it with you. The dis- 
play includes RMS stereo 



ViewSonic's airpanel VI 50 Smart 
Display gives users computer 
flexibility in their liomes. 

speakers and offers 1024 x 
768 resolution with millions 
of colors. It has a I5-in. screen 
and weighs 5.3 pounds. In- 
cluded with the DesXcape are 
an adjustable docking station, 
USB wireless network adapter, 
88-key wireless keyboard with 
touchpad, and all the cables 
and software you'll need. 

So if you're looking for mobil- 
ity and flexibihty in your home 
computing, a Smart Display 
may be the way to go. IM 
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FOR PEOPLE WITH TYPE 2 DIABETES 



rosiglitazone maleate 



"Kenneth and our nights out — special reasons to take care of my diabetes." 

"I know I have to take care of my type 2 diabetes — not just because my doctor says so, but because my heart says so. Because I love my life 
wfith Kenneth — our special nights out, discovering new places with good music, great little things like that. 

"I make sure I eat healthy, and I cranked up my exercise routine, too. But I needed just a little more help. So my doctor added Avandiaiot my 
type 2 diabetes. It makes my body more responsive to rts own natural insulin, so I can control my blood sugar more effectively. 

"I've worked to manage my diabetes better. And while not everybody gets the same results, my blood sugar has been real good for almost a 
year now. Day after day, I'm staying stronger than diabetes. You gotta tove that" 

Avandia, along with diet and exercise, helps improve blood sugar control. It may be prescribed alone, with Glucophage* (metformin HCI tablets) 
or with sulfonylureas. When taking Avandia with a sulfonylurea, you may be at risk for low blood sugar. Ask your doctor whether you need to 
lower your sulfonylurea dosage. 

Some people may experience tiredness, weight gain or swelling with Avandia. 

Avandia in combination with insulin may increase the risk of serious heart problems. Because of this, talk to your doctor before using Avandia 
and insulin together Avandia may cause fluid retention, or swelling, which could lead to or wrarsen heart failure, so tell your doctor if you have 
a history of these conditions. If you experience an unusually rapid increase in weight, swelling or shortness of breath while taking Avandia, talk 
to your doctor immediately. Avandia is not for everyone. If you have severe heart failure or active liver disease, Avandia Is not recommended. 
Also, blood tests to check for serious liver problems should be conducted before and during /1i^a/7cf/a therapy. Tell your doctor if you have liver 
disease, or if you experience unexplained tiredness, stomach problems, dark urine or yellowing of the skin while taking Avandia. 

If you are nursing, pregnant or thinking about becoming pregnant, or if you are a premenopausal woman who is not ovulating, talk to your 
doctor before taking Avandia. 

See important patient information on the adjacent page. 



ASK YOUR HEALTHCARE PROFESSIONAL ABOUT 



FOR MORE INFORMATION CALL 
1-800-AVANDIA (1-800-282-6342) 
OR VISIT WWW.AVANDIA.COM 



f ClaxoSmHhKlirw 



AVANDIA^ HELP USE THE NATURAL INSULIN IN YOU.* 
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Patient Information about 
AVANDIA*(rosigiitazone maleale) 
2 mg, 4 mg, and 8 mg Tablets 

Whatl«4vmilto? 

Avandia is one product in a class of prescription drugs 
called thiazolidinediones (thigh-a-zol-a-deen-die-owns) or 
TZDs. It is used to treat type 2 diabetes by helping the 
body use the insulin that it is already making. Avandia 
comes 88 pills that can be taken either once a day or twice 
a day to help improve blood sugar levels. 

How does Avandia treat type 2 diabetes? 

If you have type 2 diabetes, your body probably still pro- 
duces insulin but it is not able to use the insulin efficiently. 
Insulin is needed to allow sugar to be carried from the blood- 
stream into many cells of the body for energy. If insulin is 
not being used correctly, sugar does not enter the cells 
very well and builds up in the blood. If not controlled, the 
high blood sugar level can lead to serious medical prob- 
lems, including kidney damage, blindness and amputatton. 

Avandia helps your body use insulin by making the cells 
more sensitive to insulin so that the sugar can enter the cell. 

How quickly will Avandia begin to work? 

Avandia begins to reduce blood sugar levels within 2 weeks. 
However, since Avandia works to address an important 
underlylrtg cause of type 2 diabetes, insulin resistance, k 
may take 8 to 12 weeks to see the full effect. If you do not 
respond adequately to your starting dose of Avandia, your 
physician may increeise your daily dose to improve your 
blood sugar control. 

How should I take AvaikU? 

Your doctor may tell you to take Avandia once a day or twice 
a day (in the morning and evening). It can be taken with or 
without meals. Food does not affect how Avandia works. To 
help you remember to take Avandia, you may want to take 
it at the same time every day. 

What if I miss a dose? 

If your doctor has prescribed Avandia for use once a day: 

• As soon as you remember your missed dose, take one 

tablet anytime during the day. 

• If you forget and go a whole day without taking a dose, 
don't try to make it up by adding another dose on the 
following day. Forget about the missed dose and simply 
follow your normal schedule. 

If vour doctor has prescribed Avandia for use twtee a dav: 

• As soon as you remember the missed dose, take one 

tablet. 

• Take the next dose at the normal time on the same day. 

• Don't try to make up a missed dose from the day before. 

• You should never take three doses on any single day in 
order to make up for a missed dose the day before. 

Do I need to test my blood for sugar while using Avandia7 

Yes, you should follow your doctor's instructions about your 
at-home testing schedule. 

Does Avandia cure type 2 diabetes? 

Currently there is no cure for diabetes. The only way to 
avoid the effects of the disease is to maintain good blood 
sugar control by following your doctor's advice for diet, 
exercise, weight control, and medication. Avandia, alone or 
in combination with other antidiabetic drugs (i.e., sulfonyl- 
ureas or metformin), may improve these other efforts by 
helping your body make better use of the insulin it already 
produces. 



Can I lako >lvwKfto«irith othsr medications? 

Avandia has been taken safely by people using other medi- 
cations, including other antidiabetic medications, birth 
control pills, warfarin (a blood thinner), Zantac® (ranitidine, 
an antiulcer product from GlaxoSmithKline), certain heart 
medications, arKi some cholesterol-lowering products. You 
should discuss with your doctor the most appropriate plan 
for you. If you are taking prescription or over-the-counter 
products for your diabetes or for conditions other than 
diabetes, be sure to tell your doctor Sometimes a patient 
who IS taking two antidiabetic medications each day can 
become irritable, lightheaded or excessively tired. Tell your 
doctor if this occurs; your blood sugar levels may be drop- 
ping too low, and the dose of your medlcatton may need to 
be reduced. 

What should I discuss with my doctor bofors taking 
AvandU? 

Avandia in combination with Insulin may increase the risk of 

serious heart problems. Because of this, talk to your doctor 
before using Avandia and insulin together. Avandia may 
cause fluid retention or swelling which could lead to or 
worsen heart failure, so tell your doctor if you have a history 
of these conditions. You should also talk to your doctor if 
you have liver problems, or if you are nursing, pregnant or 
thinking of becoming pregnant. If you are a premenopausal 
woman who is not ovulating, you should know that Avandia 
therapy may result in the resumption of ovulation, which may 
increase your chances of becoming pregnant. Ttieretore, 
you may need to consider birth control options. 

What are the possible side effects of Avandia? 

Avandia was generally well tolerated in clinical trials. The 
most common side effects reported by people taking 
Avandia were upper respiratory infection (cold-like symp- 
toms) and headache. As with most other diabetes medica- 
tions, you may experience an increase in weight. You may 
also experience edema (swelling) and/or anemia (tired- 
ness). If you experience any swelling of your extremities 
(e.g., legs, ankles) or tiredness, notify your doctor. Talk to 
your doctor immediately if you experience edema, short- 
ness of breath, an unusually rapid increase in weight, or 
other symptoms of heart failure. 

Who should not use Avandia? 

You should not take Avandia if you are in the later stages of 
heart failure or if you have active liver disease. The follow- 
ing people should also not take Avandiar. People with type 

1 diabetes, people who experienced yellowing of the skin 
with Rezulin® (troglitazone, Parke-Davis), people who are 
allergic to Avandia or any of its components and people 
with diabetic ketoacidosis. 

Why are laboratory tests recommended? 

Your doctor may conduct blood tests to measure your blood 
sugar control. Blood tests to check for serious liver prob- 
lems should be conducted before starting Avandia. every 2 
months during the first year, and periodically thereafter 

It is important that you call your doctor immediately if you 
experience unexplained symptoms of nausea, vomiting, 
stomach pain, tiredness, anorexia, dark urine, or yellowing of 
the skin. 

How should I store Avandia? 

Avandia should be stored at room temperature in a child- 
proof container out of the reach of children. Store ^vand/a 
in its original container. 

^^GlaxoSmithiaine 

©2001 The GlaxoSmithKline Group of Companies 

All rights reserved. Printed in USA. AV0638 August 2001 
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Fashion Fones 



BYTOBEY GRUMET 



Like a Lamborghini or a gor- 
geous blonde on your arm, your 
cellphone is a status symbol. To 
boldly underline this point, Ger- 
man electronics giant Siemens 
has created a new brand of sexy, 
eye-popping mobile phones 
called XELIBRI. 

In a move to make its mobile 
phones into more of a fashion 

accessory, 

Siemens 

will sell the XELIBRI line pri- 
marily in department stores and 
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XELIBR1 1 ($213) 
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XELIBRI 2 ($246) 

through other fashion retailers. 

Like high-end fashion, these 
phones will be available in 
Spring/Summer and Fall/Winter 
collections, with a choice of four 
models in each collection. Each 
phone will be available for a 
cycle of 12 months. This guaran- 
tees that you're not walking 
around with the same phone as 
everyone else. With a look and 
feel that's different from any oth- 
er, the XELIBRI line is sure to at- 
tract the attention you're looking 
for. Siemens doesn't plan to sell 
these funky phones in the United 
States until September at the ear- 
liest. But keep your eyes open. 

The first collection, available 
in Europe, will be Spring/Summer 
(shown here) and is themed 
"Space on Earth." IM 





~3' 



I 




XELIBRI 3 ($429) 




XELIBRI 4 ($295) 
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Extreme Machines 



World's Deepest 
Diving Sub 



BY PAUL EISENSTEIN 



Dive! Dive! Dive! 

To many researchers, 
the real "final frontier" 
is the world hidden be- 
neath the Seven Seas. 
And over the years, 
they have designed 
many creative ways to 
"go where no man has 
gone before," exploring 
watery depths where 
pressures can quickly 
crush a car to the size 
of a beer can. 

In recent years, a vari- 
ety of new research ves- 
sels, both manned and 
unmanned, have been 
commissioned, but the 
record for the deepest 
dive was set on Jan. 23, 
1960 — by an adventurer 
hailing from landlocked 
Switzerland, of all places. 

Dreams of diving deep can 
be found in even the most 

ancient literature, but 
until relatively recent- 
ly, man couldn't plumb more 
than a few hundred feet below 
the surface, and then for only 
the briefest of moments. 

The first deep-diving bathy- 
sphere — the term literally 
means "deep sphere" — dates 
back to 1930, when William 
Beebe and Otis Barton de- 
scended to 1426 ft. in a 
21/4-ton hollow steel ball that 




SHIPS 



was tethered by cable to a 
mothership. Separate lines 
delivered air, communications 
and electricity, but the bathy- 
sphere had no propulsion 
system and could be raised 
or lowered only as the mother- 
ship reeled the steel cable in 
or out. Just 54 in. wide, the 
cramped sphere was typically 
submerged no more than 3/4 
hours at a time. The biggest 
drawback was the fact that if 
the cable broke, the bathy- 
sphere would sink helplessly 
to the bottom. 



The Trieste is rigged for transport 
across the Pacific Ocean for its record 
dive into the Mariana Trench. 

The Big Break 

A breakthrough came with 
the development of the self- 
propelled bathyscaph, or 
"deep boat." Like the earlier 
submersible, it consisted of a 
hollow steel ball in which the 
crew sat. But there also was a 
cylindrical metal float that 

helped control depth. The float 

contained gasoline, which is 
lighter than water, as well as 
several tons of iron or gravel 
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JOE, AGE 31, BANGOR 




When it comes to buying a used vehicle, there's no better decision than GM Certified Used. Each of our vehicles receives a 100+ Point 
Inspection, a Comprehensive Limited Warranty, 24-Hour Roadside Assistance and a 3-Day/150-Mile Satisfaction Guarantee* And that's 
on already great cars, trucks and SUVs from the GM brands you trust. Interested? Call 1-888-999-7880 or visit gmcertified.com. 



PONTIAC 



OLDSMOBILE 



THE RIGHT WAY. THE RIGHT CAR: 



' See your GM Certified Used Vehicles dealer for details of the 3^MoiHh/3.000 Mile Compfehenslve Limited Warranty. 3^Day/150 Mile Satisfaction Guarantee and 24-Hour Roadside 
Assistance programs. Film Border Design Trade Dress used with permission of Polaroid Corporation. ©2003 GM Corp. All rights reserved. Buckle up. America! 




Want more? 

Banks' bolt-on power systems remove 
airflow restrictions and unleash 
hidden horsepower and torque! 
Flatten the hills, merge with confid- 
ence - and get better fuel mileage! 

DIESEL GASOLINE 
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Tired of the white-knuckle ride? 
Driving a diesel downhill without an 
exhaust brake can be terrifying. The 
Banks Brake, with its exclusive 
Computerized Brake Controller, 
offers the strongest braking, greatest 
reliability, and maximum value. 



Free Test Report 

Call Today! 80(M38-7693 
bankspower.com 

Popular Gas & Diesel Trucks, RVs, Jeeps 

©2003 Gale Banks Engineering • Azusa, CA • Since 1958 
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ballast. If the bathyscaph lost 
power, electromagnetic doors 
would automatically release the 
ballast, sending the submersible 
bobbing to the surface. 

The most famous bathyscaph 
was the Tries/e, an early version 
of which descended, in 1953, to 
10,300 ft. in the Gulf of Naples. 
It was the work of Swiss-born 
explorer Auguste Piccard. A 
one-time professor of physics, 
Piccard's first love was the air, 
and in 1931 he made the first 
manned balloon flight into the 
stratosphere, reaching an alti- 
tude of 51,961 ft. But eventually, 
he turned his attention toward 
the seafloor. 

In 1958, the U.S. Navy ac- 
quired a second version of Pic- 
card's ship for $250,000, and 
after extensive modifications 
sent the Trieste back out to sea. 
This time, the target was the 
Mariana Trench. At 35,800 ft., 
it is the deepest spot on the 
planet. Piccard's son Jacques 
was accompanied by Don Walsh, 
a Navy lieutenant. Gasoline was 
pumped out of the float to allow 
the Trieste to sink. Steel ballast 
was ready for release to assist in 
rising or for emergency flotation. 
It took the two men 4 hours to hit 
bottom with a soft thump. 

The water pressure at nearly 
7 miles down was a crushing 
16,000 pounds per square inch, 
or more than 1000 times greater 
than at the surface. It was enough 
to crack one of the windows in 
the entrance tube that led to the 
crew area. But the damage did 
not jeopardize the mission. 



TRIESTE SPECIFICATIONS 

Length: 59.5 ft. 
Width: 1 1 .5 ft. at center 
Weight: 50 tons without gasoline for 
flotation, 150 tons with gasoline 
Crew: An operator and one scientist 
Control of buoyancy: compressed air 
for positive buoyancy, seawater for 
negative buoyancy 
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Lt Don Walsh, left, and Auguste Piccard's 
son Jacques In the bathyscaph Trieste 
as it prepares to dive. 

A Limited Purpose 

With its limited mobility, small 
portholes and cramped condi- 
tions, the Trieste reaUy didn't 
provide much of a research base. 
Beyond the dive into the Mariana, 
the bathyscaph had only two oth- 
er significant missions. In 1963, it 
was used to locate and study the 
wreckage of the Thresher, a nu- 
clear submarine that went down 
with all hands in 8400 ft. of water 
off Cape Cod. Five years later, 
the Navy lost another sub, the 
Scorpion, and Trieste was again 
sent to see what happened. 

Since then. Navy and civilian 
researchers have come up with 
a variety of new deep-diving sub- 
mersibles — unlike submarines, 
these ships put an emphasis on 
depth rather than mobility. 

For the moment, the Japanese 
lay claim to the deepest-diving 
submersible, the 3-man Shinkai. 
Produced by the Japan Marine 
Science and Technology Center, 
it dropped as deep as 21,414 ft. 
during a tour of the Japan 
Trench. M 
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You'll remember that last month we 
bought a 1986 Chevrolet stepside 
pickup truck on Ebay Motors. There 
were literally hundreds of Chevy 
pickup trucks available, but most of 
them were far too good for us. We 
didn't want a high-quality truck that 
required nothing, which is what you 
mostly find on Ebay Motors. We 
needed a truck that was rust-free, 
that had never been wrecked... and 



that was desperate for a new paint 
job, a new interior and a complete 
mechanical rebuild. 

Such a truck is harder to find than you niii^ht think. It's a 
testament to the incredible power of Ebay that we were 
able to specify that we wanted a 1981 through 1987 
Chevrolet shortbed, stepside, 4x4, V-8, automatic pickup 
truck trom the Southwestern United States that had no 
mst , and had never been in an accident. In a very short 
period of time, we were able to find the exact taick we 
wanted, at a price we could afford. 

Cleaning 

Our tnick lived its whole life in Las Vegas, and seemingly 
spent a great deal ot time oft-roading in the desert. As a 
result, nooks and crannies of the interior, body and chassis 
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accumulated desert saiid that had solidified into a cement-like 
substance. After covering the shop floor with tarps, we 
spent hours under the truck attacking the chassis with 
scrapers, screwdrivers and our Porter-Cable air gun con- 
nected to our 80 gallon Porter-Cable compressor, before 
switching to shop rags and strong liquids. 

Undercoating 

Once the entire chassis was clean and dry, we sprayed the 
whole bottom of the pickup with rubberized undercoating. 
Undercoating does three things; it protects the chassis 
from rust, gives everything on the bottom of the truck a 
uniform color that makes all the other parts shine forth 
and thanks to overepray, makes a total mess of the shop 
and everything in it, including our fresh custom paint job. 

Wipe & Shine 

Thank God for Eagle One Wet Wipe & Shine! We used 
this detailing spritzer to clean ovenpray from the paint. It 
worked like a charm, removing even fresh undercoat 
without harming the finish, while leaving a protective 
film. In orJy a few minutes, our truck paint looked new again. 

Cleaning and painting, part two 

Now was the time to repaint the engine compartment, 
while the engine and transmission were out. After scraping 
everything and washing it with solvent, we repainted the 
underhood area; gloss black on the firewall and inner 
fenders, satin black on the wheelwells, rubberized under- 
coating on the frame rails. 

■ EAGLE QNE 

EAGLE ONE MAKES A GREAT VARIETY OF CAR CARE PRODUCTS. MANY OF WHICH WE USED 
THROUGHOUT THIS TRUCK PROJECT Both at the SEMA Show and in our shop, we used Eagle One Wet 
Polish & Wax, which is specially formulated for clear coat finishes, to protect and shine all our new paintwork. 
We repeatedly used Eagle One 20/20 Auto Glass Cleaner, an ammonia-free spray that's safe for tinted windows. 
Since all the windows in our pickup are tinted, this is important. We also learned that if we used regular glass 
cleaners on our truck windows or chrome, they left a residue. Eagle One's 20/20 wiped off completely, even 



on chrome and stainless steel. 

At the SEMA Show and before we took photos 
of our completed truck, we cleaned up our new 
Cooper Discoverer tires with Eagle One Wet 
Tire Shine. Most other tire products make the 
sidewalls look too shiny. Eagle One's Tire 
Shine leaves the rubber looking clean and 
sharp, but not overly glossy. 

Our favorite Eagle One product is Wipe & 
Shine, a fast detailing spray. During some 
messy stretches of this project, we cleaned our 
truck at the end of every day with Wipe & 
Shine. It removed greasy fingerprints, dust, dirt 
and even paint overspray. Good stuff! 
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Suspension ancTSleenhg 

At some point in its life, our truck's suspension had been 
given a 4 inch hft to provide extra ground clearance. 
Surprisingly, the springs and bushings were good as new. 
We replaced the worn-out shocks with new Edelbrock 
Pert'oniier IAS gas charged shock absorbers. 

We also replaced the tie-rod ends, ball joints and all 
other worn suspension pieces. Every piece was degreased 
in our parts cleaner and painted before being bolted onto 
the truck using high-grade hardware, much of it from our 
Wurth nut and bolt rack. 

We replaced the existing steering box with one from 
General Motors. We also replaced the old steering shaft. 
For contrast against the black chassis and engine compart- 
ment, we painted these steering components red. 

The mount for the front axle steering damper had been 
broken off and a new one installed with muffler clamps. 
We torched a stock mounting pad from a similar Chevy 
pickup in the local wrecking yard, ground down the 
remainder of the stock mount and welded on a new 
mounting pad. Now that this has been painted black to 
match the axle and a jazzy new Trail Boss steering damper 
attached, it looks better than new. 

Brakes 

We ordered new rear brake drums, shoes and rebuild kits. 
About the only parts we could reuse were the backing 
plates, which were cleaned and resprayed gloss black. 
New rotors, calipers and pads brought the front brakes up 
to snuff. Of course, we installed new wheel bearings at 
even,' comer. John Vadakin fabricated all-new brake lines, 
caretiilly bent to follow the contours of the chassis and axles. 




EBAY MOTORS 



RE YOU AN EBAY ADDICT? MILLIONS OF PEOPLE 
LREADY ARE. WHY? Well, ebay is safe, easy, inexpensive and 
nationwide. At any one moment, there are not only tens of 
thousands of cars being offered on Ebay Motors, but hundreds 
of thousands of parts and accessories, and the inventory changes 
J approximately every ten days. And it's all so accessible. For 
example, we needed a few things for the engine of our project 
truck. We typed in "Chevrolet V-S," hit "Search" and in seconds 
we were looking at a list of thousands of parts. A chrome dip- 
stick for half-price was too good a bargain to pass up. A small 
family business in Pennsylvania made the transaction move quickly 
and efficiently. We typed in "Edelbrock Elite Series," and up came the cast aluminum valve covers we wanted. A 
small auto parts store from the Midwest was selling just the air-cleaner housing we needed. Within minutes, 
we'd bought the parts we were looking for, at discount prices, from fellow car enthusiasts. What could be bet- 
ter than that? Well, what could be better is selling our completed truck on Ebay Motors to some lucky Popular 
Mechanics reader. You've seen how it's gone together, now you'll have a chance to drive it home! 




WIX!The#1 Filter In NASCARf WIX" Filters are the number one 

filters in the NASCAR Winston Cup, Busch Grand National, and Craftsman Truck series. And they're the best 
performers on the road. In fact, WIX Filters trap 45% more dirt and last up to 30% longer than the leading 
national brand *** Your engine's always on the line, so trust the filter preferred by professionals. WIX. 
The #1 Filter in NASCAR." 






Filter Top 5 Finishes 
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2002 Winston Cup Series'* 


WIX 


297 


Fram 


0 


Purolator 
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2002 Busch Grand National Series'* 


WIX 


215 


Fram 


59 


I Purolator 


0 




1 2002 Craftsman Truck Series'* 


1 WIX 


95 


1 Fram 


69 


1 Purolator 


30 
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Based on filter usage among top five race finishers 
in these respective NASCAR series. 
From official NASCAR product verification forms. Results are 
based upon combined oil and air filter top five finishes. 
Based on SAE test HSJ806 of street-application filters. 
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We purchased expensive braided stainless steel lines to 
connect from the rigid lines to each brake cylinder. The rear 
drums and front calipen we sprayed red. If you squint a 
little, they kind of look like expensive Brembo racing brakes 
peaking out from behind our polished aluminum wheels. 

We originally selected Cooper Discoverer Radial LT 
tires because of their rare combination of on-road handling, 
off-road traction, quiet running and long tread life. But 
they also have great good looks. The proportions of the 
33x12.50-15 Coopers look just right on our 4x4 off-roader, 
while the raised white letters echo the white pin stripes on 
the body. Perfect. 

Drivetrain 

Surprisingly, the axles and differentials were factory fresh. 
We did replace the hypoid gear oil in the front and rear 
differentials before fitting aftermarket chrome covers. Of 
course, we installed new bearings when we reassembled 
the a.xles. At the front, we replaced the worn out four- 
wheel drive locking hubs with new units made by Warn. 





The U-joints were worn. We replaced them all. The 
four-wheel drive transfer case was also seriously worn out. 
We rebuilt it, complete with a new drive chain and bearings. 
Both driveshafts received new U-joints and a coat of 
bright silver spray paint to match the finish on the rebuilt 
transfer case. 

Transmission 

AAA Transmission in Barkhampsted, CT rebuilt our 
TH700-R4 overdrive transmission. They used a torque 
converter intended for the 4.3-hter V-6, which raises the 
stall speed about 200 rpm. A Corvette servo changes the 
pressure to sharpen the shifting. Before installing it in our 
truck, we sprayed the transmission case bright silver to 
match the rest of the drivetrain and installed a chrome 
transmission oil pan for a litde additional sparkle. 

Cu 



AIR POWER WITH CAST IRON ATTITUDE. 




AIR POWER IS THE NAME OF THE GAME. You need the tool? Porter-Cable has got the tool! Flexibility is the hallmark of air power. Whether 
need the extraordinary finish from our HVLP spray gun or the pure torque of the Porter-Cable 1/2" impact wrench we make the right tool for 
your application. And when it comes to air delivery to pop that lug or to grind out that quarter panel, nothing performs like the powerful CAST 
IRON pump mounted on an 80 gallon Porter-Cable tank. AIR COMPRESSED POWER IS WHERE IT'S AT AND PORTER-CABLE CRAFTS T 
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Allow too much friction and you might 
as well carry heavy loads on a bicycle. 
With training wheels. And a flat. 

That truck of yours is one tough puppy, right? If U haul anything you ask it to, no matter 
what the burden. That is, until friction takes over in the engine. Friction will bleed your 
hard working vehicle of its power and pummel its performance. But now you can minimize 
engine friction with Quaker State® Synthetic Blend for 4x4s, SUVs & Trucks. Ifs proven to 
reduce friction and minimize engine stress under heavy loads. Good thing, too. You can't 
haul much on handlebars. 

Quaker State! The Power to Reduce Ftiction! 

www.quakerstate.coni 




O2003 Quaker State Corporation. Clear bottle is a trademark of Quaker State Corporation. All rights reserved. 




Well-known engine builder and drag racer Rick 
Jamieson, of Sheffield, MA, assembled our truck's 350 
cubic inch smallblock V-8. Rick had Precision 
Automotive in Simsbury, CT prepare him an engine 
"kit," with all the necessary parts. With every part laid out 
in order, it took Rick and his assistant Chuck Terry just a 
few hours to assemble our Chevy V-8. 

Precision prepared the engine block that came out of 
our truck, including boring the cylinders .030 inch over 
stock. Precision also machined the crankshaft. Everything 
else is new. Rick and Chuck installed the crank and rods 
with clearances of .0025 inch. The flat-top pistons were 
originally designed for Chevrolet V-8s in 1969, and went 
in with a clearance of .003 inch. Between these pistons 
and decked heads, the compression ratio of our engine has 
been raised from 8.0:1 to 9.2:1. 

Our 270H camshaft was made by Competition Cam. 
With 224 duration, 470 lift, 110 lobe separation and 106 
lobe center line, you can think of it as a mild street per- 
fomiance camshaft. The heads are 1976 Chevrolet heads 
with 78cc chambers, 1.94 inch intake and 1.60 inch 
exhaust valves. Our rocker arms are Manley long slots, 
with a stock 1.55:1 ratio. 



To dress up our engine, we sprayed the block, timing 
chain cover and oil pan Chevrolet Orange, then used 
stainless steel bolts throughout. We bought a chrome dip- 
stick, Edelbrock Elite cast aluminum valve covers and an 
Ehte cast aluminum air cleaner housing on Ebay Motors, 
which proved itself to be not just a great place to buy a 
truck, but also a great source of parts and accessories. In a 
matter of moments, we were able to find exacdy what we needed, 
and the purchase process proved to be quick and flawless. 

Precision Automotive came up with a dual-plane, polished 
aluminum intake manifold. We used a new Edelbrock 
four-barrel carburetor, which to us looks like an 
improved version of the famous Carter AFB carb. 

We used a new GM distributor designed for a 1 979 era 
V-8, because it has a single ignition wire and vacuum 
advance. This eliminated the stock computer, a crude 
design from the early days of microchips. The new water 
pump, starter, alternator, power steering pump and fuel 
pump are all stock General Motors parts. Bosch sparkplugs 
and Moroso Blue Max sparkplug wires complete our new 
350 V-8. 
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Oil RIter 

As a general rule, the larger the oil filter you can 
use, the better. When we first bought our project 
pickup in Las Vegas, we spun on a Wix #51794 
oil filter, about the largest capacirv' filter you can 
get for a Chevrolet V-8. 

Once we put Hooker headers on our rebuilt V-S, 
however, there was less room for the filter. We 
switched to a shorter Wi.x #51061 filter in order 
to clear the header. Wix seems to have just the 
right filter for every vehicle. ..even a seventeen- 
year-old pickup truck with aftemiarket headers! 

Reassemble In Reverse Order 

John Vadakin and Rickjamieson managed to care- 
fully sneak the fully-dressed V-8 back into our 
engine compartment without removing the hood, 
scratching the paint or damaging the engine. Kids, 
don't try this at home! 

With the rebuilt engine bolted up to its 
mounts, tlx- rebuilt transmission, transfer case and 
driveshafts went back in. Next, we installed a new 
flywheel cover. We then installed a new radiator 
intended for trucks with a big block V-8. This 
larger radiator will keep our engine running cool, 
but necessitated a different fan shroud. 

John and Rick spent hours on the small stuff; fitting a 
different style fan to the alternator so it could work with 
this pulley setup, bleeding brakes, topping up fluids, rout- 
ing lines, fitting new differential breather lines, burping 
the cooling system, etc. etc. etc. 




One of the last steps in our engine rebuild was to fill the- 
crankcase with (t quarts of Quaker State Oil for 
Higher Mile.ige Engines. Even though it's specially for- 
mulated for heavily-worn engines, we figure it ought to 
give extra protection to our brand-new engine, too. 




WIX LITERALLY INVENTED AND PATENTED THE SPIN-ON OIL FILTER. That was fitty years ago. Today, 
Wix oil filters are available in a wide variety of sizes and styles to fit almost any motor vehicle. 
We like Wix filters because they filter 100 percent of all contaminant particles larger than 25 microns and a 

higher percentage of smaller particles than competitive fil- 
ters. At the same time, Wix full-flow oil filters restrict oil 
flow by less than 2 psi at 4 gpm. 

As a general rule, the larger the oil filter you can use, the 
better. Filters to fit a Chevrolet V-8 come in a variety of 
lengths. When we first bought our project pickup in Las 
Vegas, we spun on a Wix #51794 oil filter, about the 
largest capacity filter you can get for a Chevrolet V-8. 

Once we put Hooker headers on our rebuilt V-8, however, 
there was less room for the filter. We switched to a shorter 
#51061 filter in order to clear the header. There's a perfect 
example of how the great variety of Wix filters allows you 
to get precisely the right filter for your vehicle. ..even a sev- 
enteen-year-old pickup truck with aftermarket headers! 



WlX 



51061 

OIL filt£P 




jterial 



eagleone.com 



There's an easier way to wax. 



Wash car. Spray on. Dry off. You're done. 

The first product designed to wax your car as you dry it off. Spray on 
wet car and dry to an amazing shine. Find out more at l-800-4eagle1. 
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Exhaust System 

Matt Peters of FBN Automotive in Canaan, CT fabricated 
a dual exhaust system that's a work of art. He started with 
akiniitiized street headers from Hooker, bolted to the 
block with stainless steel bolts and using copper gaskets to 
prevent exhaust leaks. 

The sexy Hookers empty into 2.5 inch aluminized 
exhaust pipes that connect to straight-through catalytic 
converters and Flowniaster mufflers. Just for fun, Matt 
installed macho 3 inch exhaust tips, angled to the sides. 
The result is a quiet, efficient system that still produces a 
nice V-8 rumble. 

The Bed 

With the mechanical part done, the next step was to fmish 
the bed. Remember, this truck is seventeen yean old and 



^^^■^H lived a pretty hard life. The 

™ inside of the bed was 
chipped, flaked, scratched 
and otherwise beat up. 

One of the weak points on 
these old pickups, ironically 
enough, is the floor of the 
pickup bed. It's made of nar- 
row oak boards, individually 
bolted to the frame and sep- 
arated by steel runners. Over 
the years, the wood splits 
and rots, the individual 
pieces loosen and the whole 
thing loses its rigidity. 

You can buy aftermarket 
replacements for the old 
wood, but we decided to employ a different tactic. We 
made a new floor from a single sheet of .75 inch exterior 
grade plywood. Instead of plain steel moldings, we used 
stainless steel moldings bolted to the underlying structure 
with stainless steel bolts. These forty-five separate bolts 
sew together the plywood and the chassis to create a pickup 
bed that should be far stronger than stock. 

Truck Guard 

Before bolting down the moldings, we coated the entire 
inside of the bed with Bondo Truck Guard, a two-part 
black epoxy coating that easily rolls on, covers a great 
variety of imperfections and forms a durable surface that 
protects the bed as effectively as a plastic bed liner, but 
without a plastic liner's propensity to trap moisture 
between the Uner and the bed. 



BONDO TRUCK GUARD 



BONDO IS ONE OF THOSE NAMES THAT HAS BECOME SO FAMOUS IT'S USED TO DESCRIBE A 

WHO" F GFNERIC CATEGORY What do you call a cola beverage? 
Why coke, of course. What do you call plastic body filler? Bondo. 
Bondo Corporation actually sells a wide variety of fillers, coatings, addi- 
tives and other products. The newest is Truck Guard, a two-part epoxy 
resin containing amorphous silica and carbon black that makes a per- 
fect roll-on bedliner for pickup trucks. 

Truck Guard is intended for do-it-yourselfers. Mix it up and apply it 
with a paint roller, and you get a beautifully stippled, glossy black coating 
that's impervious to oxidation, weathering, gasoline and most other 
automotive chemicals. 

Instead of an expensive plastic bedliner that traps moisture and rots your 
pickup bed, Truck Guard easily, quickly, inexpensively and permanently 
protects the inside of your pickup bed. We used it on our project truck. Not 
only did it roll on quickly and easily, it covered up all sorts of nasty 
scratches and scrapes more completely than we had any right to expect. 
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Only A Tough, Durable Bed Liner Is Good Enough For You! 




That's Why More And More 
Truck Owners Are Choosing 
Bondo® Truck Guard 

Bondo* knows tough! We made Truck Guard " 
do-it-yourself roll-on bed liner to take on all 
the wheelbarrows, transmissions, toolboxes, 
motorcycles, cinder blocks, bricks and other 
heavy stuff you can throw at it. 
Truck Guard ' even protects against rust! 
That's really important if your truck is not 
showroom new. TruckGuard™ is tough and 
it's good looking too! That shiny black finish 
can make any pickup look better Your friends 
will never believe you got all that protection 
and great looks for such an affordable price! 

Bondo*' Truck Guards.. 

The Tough, Durable Bed Liner! 





Make that plastic 
bedliner look like 
new again with Bondo'^ 
Ihick Guard"^/7EA/a/l/"' 




Available At These 
Participating Stores: 

Get « 
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Your garage is not worthy 



Of the masterpiece you've put together 
That only looks like it cost a fortune 
And while most flaunt their cars by driving fast 
You show off standing still 
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"Agri-Cover 

To further protect the bed and everything in it, we installed an 
Agri-Cover Access Roll-Up Cover. A premium product, the 
Access Cover by Agri-Cover has a number ot tubular akuninum 
crossmenibers to provide support, locks securely to the truck at 
both ends and has hook and loop strips down both sides so the 
cover can be easily adjusted and made perfectly smooth. 

Custom Interior 

Our truck's custom paint is black chern,' over white pearl, with 
solid red stripes. The chassis is black with mostly silver components 
and red accents. The wheels are polished aluminum. The bed is 
black with stainless steel moldings and a black tonneau cover. 

Our engine dress-up bits, the valve covers and air-cleaner, are 
cast aluminum machined to look like billet. The intake manifold is 
polished aluminum. All other underhood accessories are black. You 
can see where this is heading! If we do the interior in black, with 
aluminum accents and red stripes, the whole truck will follow the 
same concept, inside and out. 




Here's why thousands of you 
turn to eBay Motors to find 
everything you need. 



^BuyHHow Don't want to bid 
on an item? If the thing you 
want has the " Buy it Now" 
icon next to it. you can buy it 
right away without waiting. 

I It's easy to find what 
you're looking for. Save three 
of your favorite searches 
and be notified when items 
you want become available. 

■"j^ Every eBay user has a 
feedback rating. This rating is 
based on past transactions. 
It helps ensui'e we all know 
who we're dealing with. 

U^^lJE^' PayPal is the fast, 
easy and secure way to pay on 
eBay. Use your credit card or 
bank account to pay instantly 
and get your items faster. 
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The improvement over 1986 
technology is amazing. 

Surprisingly, we were 
unable to find New Old 
Stock or reproductions of 
the plastic moldings that 
edge the carpet across the 
door openings, the plastic 
kick panels or the panels that 
hold speakers below the B- 
pillars. Chuck and John 
scrounged them from the 
junkyard. We sprayed them 
black before installation. 



We obtained some hard-to-find parts from Tucker's 
Classic Pickup Parts in Las Vegas, including the carpeted 
panels for the bottom of the doors and the rubber flaps 
that fit above the front axle to separate the wheelwells 
from the engine compartment. Most of our interior parts, 
however, came from Classic Industries in Huntington 
Beach, CA. 

After spraying all exposed interior metal gloss black, we 
installed a new black headhner and black moldings, a new 
black dash cover, black door panels and black carpets. 
Classic sells new chrome door handles, window cranks 
and door lock buttons. 

We think the stock Chevrolet 4x4 shifter cover is really 
ugly. We opted for a simple rubber boot on the tunnel 
that looks much cleaner and more modem. To protect 
our new carpets, we found a set of Chevrolet logo floor mats. 

We replaced the old-fashioned radio with a Sony 
CDX-CA860X AM/FM/CD player and six-speaker system. 




Billet 

Classic Industries sells billet aluminum trim panels for the 
doors and dash of these trucks, as well as a billet aluminum 
panel to go around the instruments. We bought an extra 
billet trim panel and used it to fabricate a matching air 
vent in the instrument panel. Classic also has a billet rear 
view mirror and a billet steering wheel. It's seriously 
expensive, but also seriously cool. We think our billet and 
black interior is modem and tasteful, plus it really updates 
the truck. 



AGRI-CQVER ACCESS ROLU-UP COYER 



A PREMIUM TONNEAU COVER MADE FROM DOUBLE-COATED 
REINFORCED VINYL, THE ACCESS ROLL-UP COVER INCORPO- 
RATES A NUMBER OF CLEVER FEATURES. The Access tonneau's 
side rails are held on by clamps similar to those used to hold on a pickup 
bed cap. Most other tonneaus require drilling holes in the sides of your 
pickup bed. 

A sturdy aluminum frame is bolted to these side rails at the front of the 
bed; a similar aluminum frame locks into the side rails at the rear. A 
series of transverse tubular aluminum bows ride on the side rails, pro- 
viding strength and keeping the tonneau taut. 

Down each side rail, a wide 1 .5 inch hook and loop seal holds the tonneau 
in place. Angled rails shed water and make it easy to pull the cover tight. 
When you don't want the tonneau, it easily rolls up against the front of 
the bed, held in place by quick-release straps. This is one truck acesso- 
ry that's truly versatile. It's the best truck tonneau we've ever used. 
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The Original Roll-Up Cover 

It takes only seconds to open and close. 
Pre-assembled, fast clamp on installation. 
EZ-DIAL™ XT tension control, no tools needed. 
The tightest soft roll-up cover on the road. 
No snaps or loose parts, the bows roll-up with the cover. 
Compatible with truck bed accessories. 





^^^^ ^ "^^^g/j^jL ^heck out the newest innovation in snowplows at 
^^^^^^^ ^ W^^^^^ ^""^ www.mysnowsport.com 

For More Information and a FREE Video Call or Visit ] 800-233-4655, www.accesscover.com 
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Seats 

Bill and Brian Gawron of B & B Enterprises in 
Wilbraham. MA came up with a black leather 40/20/40 
seat trimmed with orangey-red piping that fits the stock 
bencli seat mounting holes of our truck. It's gorgeous and 
oh so comfortable. 

Unbelievably, we were told that General Motors no 
longer makes replacement seat belts for these older pickups, 
nor could we find an aftemiarket source. John and Chuck 
stripped a set of black belts from a junkyard pickup and 
cleaned them up. 

Finishing Touches 

There's always a bunch of litde things that need doing at 
the last minute. We'd bought two types of wheelwell 
inouldint^s: the stock shiny aluminum GM molding and 
an .iftcrm.irkct set of heavy black plastic moldings similar 
to those on new Chevy pickups. The plastic moldings 
have a more modem, off-road aura, but they just looked 
too hea\7 on our clean-limbed truck. The stock moldings 
look just right. 





We bought four new halogen headlights and installed 
them. That's when we discovered the headlight switch 
was defective and needed to be replaced. At the very 
beginning of this project, in the center of the front 
bumper we had mounted a Warn M8274-50 self-recovery 
winch. This unit has very impressive specs: 8000 lb. line 
pull, 4.6 hp motor, 150 feet of 5/16 cable and a speed of 
73.4 feet per minute. A remote switch allows the operator 
to run the winch from either inside or outside the truck. 

Unfortunately, when the winch was being installed in 
Las Vegas before the SEMA Show, the technicians must 
have shorted out the winch wiring and somehow blown 
all the Ught bulbs in the instrument panel. Pulling the dash 
apart to replace the bulbs revealed that the speedometer had 
broken, probably years ago. We ordered a new speedo. 

Now that the instruments worked for the first time, the 
gas gauge swung wildly between Empty and Full. Time 
for a new dashboard switch to select between the right 
and left fuel tanks. Oh, yes. We needed two new gas caps, too. 

Cc, 
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CONFIDENCE. PERFORMANCE. MILEAGE. 

don't give up a thing. 



3M Paint Protection Film 

Because of the way the fenders tuck under on these 
ChevT pickups, they develop a lot of stone chips on their 
lower edges. The Automotive Division of 3M makes a 
clear, UV-stable urethane Paint Protection Film for just 
this purpose. 

We applied SM^i^ Paint Protection Film to the lower 
body in front and behind the wheel openings. We fol- 
lowed the edge of a paint color line so the film is literally 
invisible unless you know where to look. It also peels 
right off again, without damage to the underlying paint. 
Pretty neat stuff. 

Brilliant Success 

When we started this project, we wrote, "Buy an old 
truck on Ebay Motors and fix it up. Not only will your 
truck be one of a kind, you can accessorize it just the way 
you want. It'll cost less than buying a new truck, and with 
a little luck, it will even go up in value." 

Well, let's see. We did conveniendy buy our truck on 
Ebay Motors, which came through with the exact make, 
model, and specifications we were looking for. The finished 

3MTM PAINT PROTECTION FILM 



product is surely one of a kind; kids of all ages give us 
"Thumbs Up!" when we flash by. It's also accessorized 
just the way we want. The strong 350 V-8 runs like a 
champ and it sounds great. Our truck handles, too, thanks 
to our new suspension and steering, lightweight wheels 
and Cooper tires. Our interior came out better than we 
ever dared to hope, with luxurious leather seats, a first-class 
sound system and all that cool billet trim. 

Lucky for us, new pickups are expensive! We haven't 
dared to add it all up, but we can safely say our one-off 
Chevy cost less than a top-hne 2003 GM pickup. More to 
the point, this truck will hold its value, while that new 
truck will depreciate 40 percent or so in the next couple 
of years. 

We're expecting to show off our work at some East 
Coast meets this year. After that, a lucky reader will get to 
buy our pickup at auction on ebaymotors.com. We'll be 
genuinely sad to see it go. Our intention was to buUd a 
sharp-looking, comfortable, fun-to-drive 4x4 pickup that 
would be equally at home on-road or off-roading. We 
think we've succeeded brilliantly! 



NOBODY LIKES STONE CHIPS IN THEIR PAINT, ESPECIALLY IF 
YOU'VE JUST SPENT A FORTUNE RESTORING AN OLDER VEHICLE. 
HAPPILY, THE AUTOMOTIVE DIVISION OF 3M SELLS A PAINT 
PROTECTION FILM TO PREVENT CHIPPING. This is a sheet of clear 
urethane film, glossy on one side with a pressure-sensitive adhesive on 
the other. It comes in a heavy 14-mil thickness and a more pliable 8- 
mil thickness, up to 48 inches wide and 120 feet long. The film's 
clearcoat contains additives to resist yellowing from UV light. 

One secret to using Paint Protection Film is that by spraying both the 
adhesive side and the paint surface with a mix of isopropyl alcohol and water. You can stretch the urethane up 
to 20 percent, bend it around corners and slide it over the surface until you have it properly positioned. It's not 
unlike applying decals to the fender of your NASCAR racer. 

Once applied, Paint Protection Film is essentially invisible. If you want to remove it, you can simply lift up a comer 
and peel it off, softening the adhesive with a hair dryer or heat gun. It will not damage your fully cured paint. 
Contact 3M at 888-663-1394 or www.3M.com/PaintProtectionFilm for a local professional film installer. 
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Protect Your Paint 



With 3M™ Paint Protection Film 




Proven performance on millions of vehicles. 

This transparent urethane film helps safeguard vulnerable painted surfaces 
from stone chips, insects and surface scratches. Your vehicle's appearance is 
not changed by 3M's virtually invisible, durable, high-gloss film. Common 
applications include hoods, bumpers, wheel wells and rocker panels. 

It's quick and easy to locate a professional installer near you. Just click on 
www.3M.com/PaintProtectionFilm . or call 888-663-1394, Ext. 11. 

Once you've tried it, you'll want to protect all your "toys"- boats, RVs, ATVs 
and more. If it's painted and it moves, it needs 3M paint protection film! 

3M Innovation 

Cl:1 , . 
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Suppliers to the 
Great Truck Makeover 
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Agri-Cover, Inc. 

Box 508 

Jamestown, ND 58402 
www.agri-covers.com 



Bondo Corporation 

3700 Atlanta Industrial Parkway NW 
Atlanta, GA 30331 
www.bondomarhyde.com 

Cooper Tires, Inc. 

701 Lima Avenue 
Findlay, OH 45839 
www.coopertire.com 

DeVilbiss Air Power Company 

213 Industrial Drive 
Jackson, TN 38301 
www.devap.com 

Eagle One Industries 

Box 4246 

Carlsbad, CA 92018 
www.eagleone.com 
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Ebay, Inc. 

2145 Hamilton Avenue 
San Jose, C A 95125 
www.ebaymotors.com 

Quaker State Corporation 

Box 2967 

Houston, TX 77252 
www.quakentate.com 

3M Automotive Division 

3M Center 

St. Paul, MN 55144 

www.3m.com/paintprotectionfilm 

Wam Industries, Inc. 

12900 SE Capps Road, Clackamas, 

OR 97015 

www.wam.com 

Wix Filtration Products, 

Division of the Dana Corporation 
Box 1967, Gastonia, NC 28053 
www.wixfilters.com 



You can buy this very truck! It will be auctioned off on Ebay Motors on or about August 15, 2003. 
Visit www.popularmechanics.com/truckmakeover for updated information. You can also visit 
Ebay l^otors now and create a "saved search" for "Popular Mechanics Chevy Truck," and _ 
receive an e-mail from eBay when an item matching that description is listed. 4R|| 
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ATV 101 



BY CLIFF GROMER 



i 



ATVs 



There's no question, 
ATVs are a blast. 
Whether you're tour- 
ing at a leisurely 
pace, running full- 
bore on a challeng- 
ing trail or planning 
your strategy for at- 
tacking a technical 
section, ATVs offer 
an experience rang- 
ing from satisfying 
to exhilarating. 

While ATVs are 
relatively easy to 
ride, don't expect to 
jump on one for the 
first time and romp. 

It pays to get your feet 
wet by taking an ATV 
Safety Institute (ASI) rider 
training course. 

We had a chance to check 
out an ASI course firsthand 
in Big Sky, Mont. Hey, might 
as well take in some great 
scenery while learning the 
ropes. Actually, we knew 




the ropes going in, but that 
was beside the point. 

Bolstered with the basics 
under our belts, a group of 
rider journalists — including 
novices — and I headed high 
into the Gallatin Range on 
the Buck Creek Ridge Trail. 

The half-day course covered 
all aspects of ATV operation 



A demure journalist 
turns Terrain Terror as 
site storms a corner on 
an Arctic Cat. 

including pre-ride in- 
spection, riding gear, 
hill climbing, emer- 
gency maneuvers 
and riding over ob- 
stacles. The course is 
free to recent buyers 
of new ATVs — others 
pay a nominal fee. 
Anyone over the age 
of 6 is eUgible to sign 
up. You can get all 
the details by Arisit- 
ing www.atvsafety 
.org or by calling 800-887-2887. 

The ride gave us an oppor- 
tunity to try out machines 
from almost every ATV manu- 
facturer — in an awesome set- 
ting. Our instruction was put 
to good use as we attacked 
steep, loose rock, clambered 
over boulders and big roots, 
and powered through ruts 




It all starts with an ATV Safety Institute rider training course. Some 47,000 riders took the course last year. 
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iterial 



A Very Special One-Off 



Legend has it that the original bowie knife was made in 1831 
for Col.Jim Bowie by a blacksmith named James Black. It was 
said that the knife could piece a silver dollar without damag- 
ing the blade edge. Of course, silver dollars back in those 
days boasted a much higher silver 
content, 
and silver 
is a relatively 
soft metal. 

Bowie knife popularity 
has declined in recent days. Imperial Schrade hasn't produced 
them on a regular basis for decades. But they do dust off the 
pattern for special occasions, such as commemorating Popular 
Mechanics's 100th Anniversary. 

Schrade has created a one-of-a-kind knife that features a real 
stag handle, and a blued high-carbon steel blade that's 




engraved and decorated by hand with 24-karat gold, silver and 
copper. The guard and butt piece are solid brass. Almost none 
of the stag-handled knives today use real stag, which comes 
from the antlers of the Indian sambar deer. What passes for 

stag these days is bone that is 
made to look like stag. 
Schrade had to raid its 
small, secret stag stash 
for this knife. Once the 
knife was assembled, the stag handle was kissed with an 
acetylene torch to give it its warm, golden orange hue. 
The design for the blade was created in-house by Schrade 
and then sent to Baron Industries for the chemical etching 
and hand-applied metal decoration. This magnificent knife is 
now on display in the PM offices. 
Thank you, Schrade. — C6. 



and off-camber hairpins. 

The pace of the ride picked 
up as our group gained confi- 
dence, and by the time it was 
over, we had become fearless. 



All semblance of timidity had 
been left on Buck Creek Ridge. 
There were high-fives all around. 

I didn't have the heart to 
dampen the others' enthusiasm 



by mentioning that the Gallatin 
Range is not only the home to 
great trail riding, but also to one 
of the largest grizzly bear popu- 
lations in the United States. IM 



it does everything your oven does 
except set off tfie smoke alarm. 




EVERYTHING YOU DO IN YOUR OVEN. YOU CAN DO IN A WEBER* GAS GRILL. BECAUSE IT PROVIDES PRECISE HEAT CONTROL. NOT TO MENTION 
IT'S CONSTRUCTED FROM THE HIGHEST-QUALITY U.S. STEEL AND BACKED BY A WARRANTY YOUIL PROBABLY NEVER NEED. 

LIFE'S NOT PERFECT THAFS WHY WE STRIVE TO MAKE PRODUCTS THAT ARE. geoesis' gas grill and outdoor oven 



www.weber.com" 



SCIENCE 

Illuminating 
The Future 

BY 3IM WILSON 



Hang on to your 
burned-out light 
bulbs. Your grand- 
children could pay 
their way through 
college by selling 
them as antigues. 
After more than a 
century, the light bulb 
is about to go the way 
of the whale-oil lamp. 
The contender is the 
light-emitting diode 
(LED), perhaps best 
known as the little 
bump on the top of 
the TV remote control. 

Remotes emit light in the 
infrared range, at frequencies 
below those we can see. The 
newest member of the family, 
white-light LEDs, emit light at 
frequencies across the entire 
visible spectrum, which means 
they can illuminate our sur- 
'J\. J'^^ 1 1 r J J roundings 
^^^^^^^^^^^ with a clar- 
ity that's comparable to nature's 
original incandescent — the sun. 

"Just as vacuum tubes gave 
way to semiconductors, the 
revolution in lighting can in 
some ways be compared to 
the revolution in electronics 
that began 50 years ago and 
is only now reaching maturi- 
ty," James M. Gee of Sandia 
National Laboratories in Albu- 
querque, N.M., told Popular 



LEDs like the Lumileds 
Luxeon Star, below, 
will change the look 
of lighting fixtures, 
and save energy. 




Mechanics dur- 
ing a recent visit. 
Gee, a senior scien- 
tist specializing in 
renewable energy and 
energy efficiency technolo- 
gies, said the switch from light 
bulbs to LEDs is being driven 
by more than America's fond- 
ness for the latest technology. 
On the contrary, we simply do 
not like to be left in the dark, 
Banishing the dark gobbles 
up 20 percent of the electricity 
generated in the United 
States. Yet, almost all of this 
electricity creates heat rather 
than light. Producing the white 
light needed to show the natu- 
ral gamut of colors requires 
heating the filament of a light 
bulb to metal-melting tempera- 
tures. As a result, a typical 



100-watt light bulb radiates 
roughly 95 watts into its sur- 
roundings as waste heat. The 
Sandia team estimates that 
switching to LEDs could re- 
duce the nation's electrical 
consumption by 10 percent. 

A more significant advan- 
tage is convenience. The 
absence of a filament and 
its surrounding vacuum- 
containing bulb makes LEDs 
extremely durable. They also 
last a long time. Engineers 
at Lumileds, the San Jose, 
Calif., company that makes 
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the world's brightest white-Ught 
LED, estimates that their Luxeon 
Star model, shown on page 64, 
will shine for 100,000 hours. 

Cold Light 

There are several approaches to 
generating light with LEDs. All 
are based on the same underly- 
ing physics — a phenomenon 
called radiative recombination. 
When an electric charge is ap- 
plied to certain semiconductors, 
the interaction between the elec- 
trons and the so-called electron 
holes releases photons, or pack- 
ages of light. The nature of the 
semiconductor material used to 
make the diode determines the 
frequency of the photons, hence 
the color of its light. 

Between 1962, when they were 
first demonstrated by General 
Electric, and about 1985, LEDs 
produced too Uttle power to be 
useful for anything other than 
tiny red signeding lights on elec- 
tronics. In 1993, researchers at 
several universities perfected a 
high-efficiency blue-light LED. By 
combining different colors and 
using colored coatings, LEDs now 
can produce colors as pleasing as 
the best incandescent bulbs. 

Despite considerable progress 
in recent months, a serious hur- 
dle remains. LEDs are expensive, 
and for years to come they will 
cost more than both incandes- 
cent and fluorescent lighting. 
For applications like traffic lights, 
railroad signals and aircraft Ught- 
ing — places where dealing with 
a burned-out bulb can pose a 
serious safety concern — cost is 
a minor consideration. Spurred 
on by the federal Next Generation 
Lighting Initiative, major lighting 
manufacturers, including Gener- 
al Electric, Philips and Osram, 
have formed consortia with semi- 
conductor producers to mass-pro- 
duce LEDs. By some estimates. 



white-light LEDs could capture a 
quarter of the existing incandes- 
cent and fluorescent lighting 
markets as eeu^ly as 2012. 

Beyond Lights 

The energy savings of LEDs is 
only the start. In the course of 
looking into new ways to manu- 
facture better LEDs, researchers 
at Sandia have stumbled onto 
a remarkable light-related phe- 
nomenon. When Sandia's Shawn 
Lin and Jim Fleming assembled 
the tungsten used in bulb fila- 
ments into a lattice structure, 
they found they could essentially 
transmute wasted heat into light. 

What puzzled the researchers 
was that the structure produced 




r/ie auto industry will be an early 
adopter of high-power LEDs. 

more light than expected. How 
the tungsten lattice repartitions 
energy between heat and vis- 
ible light remains unexplained. 
"It was not theoretically predict- 
ed," Fleming told PM. "Possible 
explanations may involve varia- 
tions in the speed of light as it 
propagates through such a 
structure." 

Just how far the LED revolution 
will go in transforming the way 
we illuminate the world is like- 
wise a matter for conjecture. 
Sandia's Gee offered this predic- 
tion: "As in the microelectronics 
revolution, many of the possible 
applications for solid-state light- 
ing will occur in ways that have 
not yet been envisioned." IN 
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Ideal pre-lube for Installed engine parts. 

Provides Instant lubrication during 
initial start up before oil circulates. 

Protects newly machined engine parts 
from rust and corrosion. 

Soft, smooth spreading grease, 
will not run down or dry out. 

Quickly dissolves into motor oil 
preventing clogged filters or oil lines. 



Checkout 
these other 
quality spray 
lubricants 
from 

Lubriplate. 




LUBRIPLRTE' 

Lubriplate Div./ Fiske Brothers Refining Ca 
Newark, NJ 07105 / Toledo, OH 43605 
1.800.733.4755 
www.lubriplate.com 



Available at CARQUEST 
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The Henry Golden Boy 

Available in .22LR & .22 Magnum 
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Father's Day is June 16, and Henry Repeating Arms has some 
great gift ideas to offer Consider the awe-inspiring, award winning 
Henry Golden Boy, shown above. A magnificent example of fine 
gunsmithing that was styled after the original Henry lever action 
repeating rifle of the 1860's. 

For fathers who love the outdoors, the 2.5 pound Survival Rifle 



T~.m Henrv Survival Rifle .22 




Henry Big Boy .44 Magnum 



Henry Varmint Express .17 HMR 
(scope not included) 



breaks down to a miniscule 16 inches in length, and can be packed 
into a backback with room to spare. Made for those who want the 
security of an eight round semi-automatic rifle without the bulk and 
weight of a full-sized rifle. 



If Dad would love to relive the glories of America's Old West, 
we suggest you consider our Henry Lever Action. A genuine 
American walnut stock and the extremely smooth action all Henry 
rifles are noted for are just two of the many features that have made 
it a national bestseller 

Does he need a little more punch for small game and varmint 
hunting? The Henry .22 Magnum is the perfect way to go. 

The Henry Pump Action brings back the days of the traditional 
shooting gallery. It's not just a rifle. It's an addiction every father 
won't ever want to put down. 

Our new Henry Big Boy .44 Magnum is a centerfire rifle with a 
smooth and slick action. It features a solid brass receiver and is the 
perfect gift for big-game hunters and Cowboy Action shooters as well. 

For the ultimate varmint hunting experience with a traditional 
rifle, choose the Henry Varmint Express .17 HMR 

Mail in the coupon below for our free color catalog. Give a 
Henry rifle and make it a Father's Day he'll never forget. 



Mail to: 

HENRY REPEATING ARMS CO. 
110 8'" Street 

Brooklyn, New York 11215 






Br 


[/] Send me your FREE color catalog 




and a list of Henry dealers. 




Name 




Address 


City State 


Zip 


P.M. 




HENRY REPEATING ARMS COMPANY 
110 8th Street, Brooklyn, New York 11215 • Phone: (718) 499-5600 • Fax: (718) 768-8056 • www.henryrepeating.com 



Tips And Hints 



It Worked For Me 




>^ Garden Hose 
Marks Border 

f Laying out a flowerbed with 
a serpentine border can be a 
bit of a problem when you use 
string, but it's much easier if 
you use a garden hose. There 
are several reasons. First, a 
string can be easily cut or 
moved accidentally with a 
shovel, while a garden hose 
forms a clear, substantial line. 
Also, you can easily reshape it 
as you work so you can get the 
border just the way you want 
it. The best part is that you al- 
ways know where your garden 
hose is — it's too big to miss. 



But a ball of string can be just 
about anywhere. 

ROY BERENDSOHN 

Dividing Angles 

It's not unusual when installing 
trimwork to be confronted with 




a miter cut that is not 45°. It 
may be off only a bit in one 
direction or the other, but if 
you don't establish the angle 
exactly, you'll never achieve a 
tight joint. This is especially 
troublesome on outside comers 
where a poor joint is easily 
seen. To solve this problem, 
start by drawing two lines on 
the floor, one peirallel to each 
wall, as shown. Make sure the 
lines are the same distance 
from the two walls — some- 
where between 3 and 4 in. 
should do. Tcike a sliding 
bevel and place the point of 
its blade at the corner of the 
walls. Then, adjust the body 
of the tool so it aligns with one 
of the floor lines, and position 
the back end of the blade so 
that it nms through the point at 
which the floor lines intersect. 
Tighten the blade and you have 
bisected the angle. Use the 
bevel to mark the pieces that 
have to be cut. 

ROY BERENDSOHN 

Caipenter's Pencil 
Scribes Line 

A carpenter's pencil makes an 
ideal scribing tool when fitting 

Got A Great Tip? 

Have any good tips, quick fixes, or tricks of 
the trade that you'd like to share? Send 
them to: It Worked For Me, c/o Popular 
Mechanics, 81 0 Seventh Ave., New York, NY 
1001 9. Or e-mail us at pmtips@hearst.com. 
If we publish your idea we'll send you a 
Popular Mechanics T-shirt, as a thank you. 
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Gorilla Brand Premium Glue is the all 
purpose, interior/exterior glue ideal for 
most repair and bonding needs. It's 
great for indoor/outdoor 
furniture repair, woodworking 
projects, as well as general 
repairs around the house. 
Bonds wood, stone, metal 
ceramic and more! 
Incredibly strong and 
100% waterproof. 




for retailers near you: 
www.gonltaglue.com 
i-800-966-3458 



Tips And Hints 




a workpiece to just about any 
surface. Its broad side and extra 
thickness make it easy to hold, 
the oversize lead is very hard to 
break, and because it's flat it 
won't roll as you make the mark. 
If you keep it perpendicular to the 
surface and move slowly, you'll 
get a clear, accurate line that's 
easy to cut. But maybe its best 
feature is that it lets you carry one 
less tool while you're working. 
You always need a pencil. Why 
carry around a scribe too? 

STEVE WILLSON 

Planing Small Pieces 

It is not every day that you need 
to plane a piece of wood so small 
that moving the plane over it is 
cumbersome, if not impossible. 
But, it does happen with craft 
projects, puzzles and models. 




An easy solution is to reverse 
the usual method. Clamp a razor- 
sharp plane in a vise, and move 
the workpiece over the blade. 



Before you begin, we have a few 
pieces of advice. One is to set the 
plane to take a very fine cut. The 
second is to position the plane 
flush with the top of the vise so 
the vise jaws exert pressure on 
the strongest part of the plane's 
side. Third, move the wood over 
the cutter diagonally — this pro- 
duces a finely planed surface 
and takes less effort than push- 
ing the workpiece straight over 
the cutter. And last, keep your 
fingers clear of the blade. 

ROY BERENDSOHN 

Removing A Tub Spout 

Plumbing repairs and modifica- 
tions can be difficult for home- 
owners, often because the work 




requires specialized tools. Re- 
moving a threaded tub spout is 
one of these jobs. Most plumbers 
will reach for a strap wrench to 
loosen the spout. This special- 
ized tool grips the spout firmly 
with a strap — made of a fire- 
hose-like material — that doesn't 
damage the spout's finish. But if 
you don't have one, the next-best 
thing is to slide the handles of 
slip-joint or tongue-and-groove 
pliers into the spout and rotate 
counterclockvdse. This may not 
work as well as a strap wrench, 
but it does the trick without 
scratching the finish. 

STEVE WILLSON 
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''Restore Works!'' 



Every engine wears out as a result of friction during normal 
driving. Friction causes wear of the cylinder walls which leads to 
substantial compression loss over time. Your vehicle's engine 
has less power, sluggish acceleration, and burns more oil. 

RESTORE Engine Restorer and Lubricant is a unique engine 
additive that repairs those worn out areas of the cylinder wall. 
RESTORE is the only product with the technologically advanced 
CSL formulation that actually fills in and seals micro-leaks on 
the cylinder walls. The result is increased engine compression 
and more engine power. Your vehicle will have better performance 
by restoring and balancing the compression across all cylinders. 
Independent lab tests prove that RESTORE really works to increase 
cylinder compression as shown in the graphs below. 



•71 few days ago I added RESTORE to my 1990 VW Jetta with over 127.000 
miles on it. I just wanted to tell you that it only took a few miles before I 
noticed a marked improvement in my car's performance. I noticed a drastic 
improvement on pick-up and it idled much smoother. It feels like a new car 
again! Thank you for a great product! " - T.S. . Anaheim, CA 

"/ used your product RESTORE for the first time in May of this year. The vehicle 
had an engine that wouldn 't stay running because 3 of the 8 cylinders had horrible 
compression. After using RESTORE, the engine idles smoothly and hardly smokes 
anymore. I am so impressed with the results, that I purchased a can for every 
vehicle I own. Thank you for this excellent product! " - G.S., Henneker, NH 

"7 want to tell you of my complete satisfaction with your product. I drive a 1986 
Chevrolet S-10 pickup with over 200.000 miles on it. I have used RESTORE for 
well over 100, 000 miles of those 200. 000 miles and I have had no engine problems. 
The oil is clean after every oil change and the engine is as strong today as it was 
in 1986. No smoke, no leaks, and at 70 mph I still get over 20 miles per gallon. 
I see a lot of different oil additives advertised, but your product works for me every 
mile I drive. Thanks and keep up the great work! " ■ C.G., Topeka, KS 



Cylinders 

(1988 Chevrolet 4-cylinder with 242,104 miles) 
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- Belore RESTORE v Alter RESTORE 



Cylinders 

(1989 Dodge V-6 with 120,903 miles) 

PSI 




Compression 
■ Before RESTORE Alter RESTORE 




RESTORE 




6 CYLINDER FORMULA 

* Restore Compression 

* Restore Horsepower 
^Reduce Oil Consumption 

* Restore Engine Life 

ADD TO ENGINE OIL 

NET 15 FL0Z.(443nil.) 



Available at all major discount stores 
and automotive retailers. 



Cylinders 

(1976 Cadillac V-8 with 111,937 miles) 



PSI 
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Compression 
■ BelOte RESTORE ■ Attet RESTORE 



For more information please visit our website at: WWW.RestoreUSA.COm ©2001 
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Chuck Yeager 



BY MARY SEELHORST 




In 1947, a young World War 11 
flying ace named Chuck Yeager 
became the first person to go 
faster than the speed of sound. 
Forty years later, in the Novem- 
ber 1987 issue of Popular 
Mechanics, Yeager recounted 
the details of that flight. By 
then, Yeager was a retired 
brigadier general of the U.S. Air 
Force and had been immortal- 
ized in Tom Wolfe's 1979 book. 
The Right Stuff, about early X- 
plane test pilots and astronauts. 

The article in PM included a 
diagram of Yeager's rocket- 
powered experimental plane. 
Bell Aircraft Corp.'s X-1. Yeager 
called the plane "Glamorous 
Glennis," in honor of his wife. 



engmes 
were a 
new tech- 
nology 
that prom- 
ised to 
greatly 
improve 
aircraft 

performance. Wind-tunnel test- 
ing of that era couldn't provide 
the kind of information aero- 
space companies needed. An 
experienced pilot, however, 
could return with information 
on control problems, power- 
plant issues and, of course, the 
effects of supersonic speeds 
on the human body. 

Pilots who had approached 
Mach 1 — the speed of sound — 
had experienced violent buffet- 
ing as shock waves built up 
around the nose and tail, twist- 
ing and pounding the planes 
so severely that they couldn't 
crack the barrier. Several had 
died in the attempt, when their 
planes broke apart. 



Until someone crossed the 
threshold, no one would know 
what might happen to a plane 
or a man traveling faster than 
the speed of sound. 

Bell Aircraft had been work- 
ing under the National Advi- 
sory Committee for Aeronau- 
tics (forerunner of NASA) 
since 1943 to develop planes 
that could travel at speeds ap- 
proaching Mach 1. In 1947, 
the Bell engineering team, 
Yeager and backup pilot Bob 
Hoover were ready to try to 
break through the invisible 
barrier of sound. 

Yeager and Hoover studied 
every aspect of the unusual 
aircraft with the engineers. 
They rehearsed emergency 
procedures, tested pressure 
suits, and underwent physical 
stamina tests — now a familiar 
part of astronaut training — that 
often made them sick. 

The engineers worked out 
problems of stability, airflow. 

Centennial Book 

The full article by Gen. Yeager Is 
contained In 'The Best Of Popular 
Mechanics 1902 To 2002. "To order 
the book, please call 800-337-3896. 
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America's truckers... Heroes of the Highway! 





Replica is a full 10-3/4" long 



A 1:64 Scale Die-cast Replica Celebrates 
America's Truck Drivers. 



The road beckons and the big trucks roll on — bringing 
goods to market, food to cities, and raw materials to 
factories, fueling the American powerhouse and 
fulfilling the American Dream. 

/ Premiering 

Crafted by ErtI® In Incredible Detail. 

ErtI®, first in die-cast for over 50 years, has created 
this dramatic tribute to the Heroes of the Highway — 
the men and women who roll the rigs — exclusively for 
Hamilton Authenticated. "Spirit of America" is an 
amazingly detailed die-cast replica in 1:64 scale. From 




the stars on the cab to the nostalgic farm scene at the 
rear of the trailer, a full-color art mural proudly embla- 
zoned on the semi celebrates the proud symbols and 
strength of our great Nation. 

Detachable Trailer, Free Rolling Wheels and 
More — and only $39.95! 



A distinguished addition to any collection, this die-cast 
beauty is available exclusively from Hamilton 
Authenticated. 

Order yours today! 




Please Respond Promptly 



□ yCPj Please reserve my "Spirit of America" 
iLuiSemi! I NEED SEND NO MONEY NOW. 

I will pay for my replica In 2 equal Installments of 
$19.98*, the first to be paid prior to shipment. 
My satisfaction is completely guaranteed. Send for 
yours today! 

365 Day Guarantee. The Best in the Business. 

'Plus $5.95 for shipping and handling. Illinois residents add state sales tax. 
Please allow 4-6 weeks for shipment. 




• Exclusive Die-cast Design In 1 :64 scale 

• Crafted by ErtI®, #1 in die-cast for over 50 years 

• 365 Day Guarantee. The Best in the Business 



Hamilton Authenticated 

9202 Center for the Arts Drive • Niles, IL 60714 

Name 
Addrasa 



Ctty/Stata 



Zip 



Telephone 

98109-CC2R1 



98109-E27501 
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Reverst'-challenjit'd drivers who 
rely on sound rather than sight 
when backing up their vehicle will 
find Bak-Talk music to their ears. 
Using echo sonar location technology. 
Bak-ialk detects within about 1 
inches stationary and moving 
objects that are 12 inches to 
8 feet behind the vehicle. 



• Alerts the driver in a dear voice in English or Spanish 

• Will fit almost every kind of vehicle; cars, vans, trucks, 
sport utility vehicles, buses, motorhonies, trailers, etc, 

• Fully waterproof (operates in all climactic conditions) 

• Easy to install (installation video included) or any auto 
stereo shop can install Bak-Talk in roughly .i() minutes 



A 



. For more info & pricing, call 

American Dealer ^ ^ - - — - 

serv,ces.inc. 888-325-5756 
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fuel, launching, and even the 
paint, which had to withstand 
both friction heat and subzero 
temperatures. To save fuel, and 
also for safety reasons, they 
decided an air launch was best. 
The X-1 would hang under the 
belly of a specially modified 
B-29 bomber. 

Yeager began a series of test 
flights, at first nonpowered glides, 
to familiarize himself with the 
plane, and then powered flights, 
each time getting closer to the 
mysterious barrier of Mach 1 . 

Getting from the B-29 into the 
X-1 quickly became Yeager 's 
least favorite part of the process. 
He had to climb down a small 
retractable ladder and squeeze 
into the tiny cockpit like a con- 
tortionist. In the open air. At an 
ahitude of about 23,000 ft. 

"I'd have to release my right 
hand and shift my weight from 



the ladder to the plane," he 
wrote. "This was the moment — 
half in and half out — when I al- 
ways figured the X- 1 would get 
inadvertently released." 

Writing in PM, Yeager de- 
scribed his feelings during the 
moments before takeoff on the 
day of his Mach 1 attempt. "Fear 
crouched in the deep recesses of 
the mind — present, accounted for, 
but well-controlled." As the moth- 
ership released the X-1 in a sud- 
den lurch, "My heart was in my 
mouth, stomach right behind it." 

That day, Oct. 14, 1947, Yea- 
ger kept both his fear and his 
plane under control. As the fa- 
miliar pounding began, Yeager 
watched as the Machmeter hesi- 
tated at .96, and then jumped to 
1.06 (700 mph at 43,000 ft.). He 
assumed shock waves caused 
this effect, Suddenly, the ride 
became smooth. As Yeager de- 
scribed it, there was "no buffet, 
no jolt, no shock." Those waiting 
on the ground heard the world's 



first man-made sonic boom, and 
thought at first that something 
had gone wrong. But it hadn't. 
Yeager had sprinted past the 
speed of sound. 

No less remarkable were Yea- 
ger's feats before and after his 
race with soimd. Although he 
went on to become a brigadier 
general, Yeager started his armed 
forces career by enlisting in the 
Army Air Corps shortly after high 
school, just months before the 
attack on Pearl Harbor. 

Yeager received his pilot 
wings in March 1943. In 1944, 
he was shot down over France. 
He evaded capture v«th the help 
of the French resistance — the 
Maquis. Yeager eventually re- 
turned to combat. By the time 
the war ended, he had flown 
64 combat missions, downing 
13 enemy aircraft — five of them 
in one day. The courage, deter- 
mination and skill he demon- 
strated during the war led to his 
assignment as a test pilot. 

After his X- 1 triumph, Yeager 
piloted other record-breaking 
flights, pulled out of an uncon- 
trolled spin after dropping 
51,000 ft. in 51 seconds, held 
numerous Air Force commands, 
and trained astronauts and 
bomber pilots. He flew 127 
missions in Vietnam before retir- 
ing from active duty in 1975. 

Over the years, Yeager has 
received enough military deco- 
rations and civilian awards to 
ground a small aircraft. He was 
presented the only Medal of 
Honor ever awarded for service 
in peacetime. 

Yeager continued to serve as 
a consulting test pilot for many 
years, making his last flight as a 
military consultant in 1997 on the 
50th armiversary of his famous 
X-1 fUght. Just for fun, he once 
again broke the sound barrier in 
an F-15 fighter jet. IN 
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How well-equipped 
is your bedroom? 




You've 

to feel it to 
believe it! 



I Id-fashioned is out. Tempur-Pedic is in. In fact, our high- 
jtech Weightless Sleep bed makes all others obsolete. 

Our incredible, state-of-the-art sleep technology is the only one rec- 
ognized by NASA. The only one certified by the prestigious Space 
Foundation. The media have given us untold rave reviews— and 
more than 25,000 medical professionals worldwide recommend 
Tempur-Pedic to their patients. 

Yet this miracle has to be felt to be believed. 




Although the thick, ornate pads that cover 
most mattresses are needed to keep the 
hard steel springs from poking through, 
they create a "hammock" effect— and can 
actually cause pressure points. Inside our 
bed, billions of microporoscopic memory 
cells function as molecular springs that con- 
tour precisely to your every curve and angle. 

Tempur-Pedic's scientists used NASA's early 
anti-G-force research to invent a new kind 



O Copyright 2003 by TemfMjMVdic, Inc. All Rights Reserved. 



FREE SAMPLE 
FREE VIDEO/FREE INFO 

Everything you need to know about the 
high-tech bed that's changing the way the 
world sleeps! Free Demo Kit also includes 

a FREE IN-HOME TRYOUT CERTIFICATE. 



YOURS FOR 
THE ASKING! 



1-888-359-8492 

Call toll-free or fax 1-866-795-9367 



of viscoelastic bedding— TEMPUR' pressure-relieving material— 
that self-adjusts to bodyshape, bodyweight, bodyheat . It's the reason 
why millions of Americans are falling in love with the first really 
new bed in 75 years: our incredible Weightless Comfot^ marvel. 

Our bed utilizes natural principles of physics — nothing mechanical 
or electrical. No motors, switches, valves, air pumps, or water 
heaters. It can't break, leak, short-circuit, or stop working. It never 
needs rotating, turning, or flipping. 

Small wonder, 3 out of 4 Tempur-Pedic owners go 
out of their way to recommend our Swedish 
Sleep System, to close friends and relatives. 
Furthermore, 88% of "problem sleepers" 
report real improvement. 




Please telephone, without obligation, 
for a FREE DEMONSTRATION KIT 
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PRESSURE RELIEVING 
SWEDISH MATTRESSES AND PILLOWS 



1713 laggie Fox Way, Lexington, KY 40511 



Advertisement 
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Great products and promotional offers from PM advertisers 



Lawn&Gar<^^ 

Spring Is Tune-Up Time 

Now's the time to get your outdoor tools and 
equipment in tip-top shape for the summer 
ahead. Mowers especially need a dose of 
minor maintenance to ensure peak performance 
in the months to come. Always consult your 
owner's manual first for specific safety and 
maintenance procedures. 

Mower Maintenance 

I Replace the spark plug - A worn plug 
will make your mower hard to start. 

• Replace the air filter - A dirty fitter can allow 
dirt to get inside the carburetor and may 
restrict air flow. 

I Change the engine oil - Clean oil coats and 
protects engine components and can prolong 
the life of your mower. Check the owner's 
manual for the right SAE viscosity grade. 

ft Replace the blade - A bent, chipped, or dull 
blade not only cuts your grass poorly, but 
can even ruin your lawn. 

ft Inspect the muffler - A corroded muffler can 
be a fire hazard and could cause your mower 
to be extremely loud. 

ft Cleaning - Remove last year's built-up 
grass and debris fi-om under the mower 
housing, around wheels and under the 
drive cover. Note: Don't use the garden 
hose. Water in the engine results in 
shortened engine life. 

By property addressing these maintenance 
points, not only are you keeping your lawn 
healthy, but you may also be prolonging 
the life of your mower. 

Sears has parts and repair expertise for all 
major brands of lawn equipment. . . no matter 
where you bought them. 

Three ways to buy parts from Sears: 
call 1-800-4-MY-HOME', click 
sears.com and visit the parts page, 
or visit a Parts and Repair Center near 
you. For locations, call 1 -800-488-1 222. 
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Great Stuff 

It is shocking how much energy is 
wasted from gaps and cracks where 
air can enter and escape the home. 
Combined, these gaps and cracks 
can amount to a four-by-four foot 
hole and hundreds of dollars in wasted 
energy. Filling these voids with Great 
StufT, the leading insulating foam sealant, 
is an easy, cost effective way to make 
your home more comfortable and energy 
efficient. For more information on Great 
Stuff, please visit www.dowgreatstuff.com 
orcall1-800-800-FOAM. 



Yamaha 



The V Star 1 100 Silverado by Yamaha comes equipped with adjustable windshield, 
studded seat, passenger backrest, and hard leather bags delivering uncompromising 
styling and performance that's as equally at home rolling down the interstate as it is 
rumbling down Main Street. This 65-cubic-inch V-twin with shaft drive delivers 
uncompromising performance just like its sibling, the V Star 11 00 Classic. 
Please visit our website today at w/ww.yamaha-motor.com for more information 




NVIDIA GeForce FX 

Playing the latest video games on your PC? 
Better make sure you're property equipped. 
The new NVIDIA GeForce FX graphics processor 
bridges the gap between spectacular movie effects 
and real-time interactivity. And with blazing per 
formance and industry-wide compatibility, they 
are the platform of choice for serious gamers. 

NVIDIA GeForce FX GPUs are available in PCs and 
graphics cards in major retailers online and near you. 
www.nvidia.com/geforcefx. 
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This is an Image of: 

□ a. Your worst nigiitmare 

□ b. Some kind of ancient language 

□ c. A relaxing Saturday afternoon project 




If you answered "c," then you must know that Sears has parts for all 
major brands of lawn equipment, no matter where you bought them. 

Three ways to buy: 1-800-4-MY-HOME* sears.com Sears Parts and Repair Centers 
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2004 Toyota Sienna 

Since the folks in charge of 
Lexus have no plans to get into 
the minivan business, if there 
were ever to be a "Lexus of 
minivans," it would have to be 
a Toyota. And, after having 
driven the brand-new Toyota 
Sienna, we can say that it is 
worthy of the accolade. 

The 2004 Sienna rides on an 
all-new platform. However, 
much of the van's engineering 
is found on both Toyota and 

Lexus models. 
For starters, 
under the Sienna's hood is a 
230-hp 3.3-liter V6 just like in 
the Lexus RX 330. The engine 
is mated to a custard-smooth 
5-speed automatic, which is 
controlled by a most unmini- 
van-like gated shifter in a pod 
in the center of the dash. The 
drivetrain is carried in a new 
subframe, where you'll also 
find the relocated steering 



NEW CARS 



rack. That new steering, along 
with a firmer suspension, 
gives the Sienna crisper 
handling and an improved 
ride compared with the previ- 
ous model. For increased trac- 
tion, the Sienna is available 
vsdth all-wheel drive, which 
brings 17-in. run-flat tires 
and 4-wheel disc brakes. All 
Siennas have ABS. 

With minivans — more so 
than v\rith other vehicles — it's 
what's inside that counts. So 
Toyota's designers were careful 
to make the Sienna larger than 
its predecessor in every way. 
The new minivan is 6.5 in. 
longer, 3.9 in. vdder, and it sits 
on a 5.1-in.-longer wheelbase. 
Put that all together and you 
end up with an interior v«th 45 
cu. ft. more space than before. 
Besides accepting the prover- 
bial 4 X 8-ft. sheet of plywood, 
the Sienna offers improved 
seating configurations. The 



The 2004 Toyota Sienna has 
what it tal(es inside and 
underneath to qualify as 
"the Lexus of minivans." 

third row of seats disap- 
pears under the floor, and 
the middle seat in the sec- 
ond row (in 8-passenger 
seating configuration) 
slides forward so parents 
in the front can easily 
reach a small child be- 
hind them. As for usefvd 
touches, there are five 
tiedown hooks, six shop- 
ping bag holders, 10 cupholders 
and a plethora of power outlets, 
cubbyholes and cabinets. 

All models get rear air condi- 
tioning standard. Stepping up 
to the XLE brings a new key 
fob-operated power tailgate as 
well as power side doors that 
close faster and have more 
sensitive pinch sensors than 
the old model. The top-level 
XLE Limited gets a more luxu- 
rious interior, a Dynamic Laser 
Cruise Control system, front 
and rear parking assist, and 
high-intensity discharge head- 
lights. The optioned navigation 
system includes a camera that 
gives you a view behind the 
car as you're backing up. And, 
the Sienna is the first minivan 
to have optional side curtain 
airbags for all three rows. 

The base CE model will start 
around $23,000. Loaded XLE 
Limited models v/ill touch 
$35,000. —Ben Stewart 
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DODGE TRUCKS. Fifty-foot hairy tarantulas? Alien armies? No, our 
competitors fear only one thing-the Most Powerful Line of Trucks- 
including Dakota, Durango and Ram Heavy Duty. Two words to other 
trucks: Nighty, night. For info, visit dodge.com or call 800-AADOUbb. 



GRAB LIFE BY THE HORNS 



OOOGI 





THEY HAVE A 
f STARRING ROL 
IN OTHER TRUCKS 
NIGHTMARES 
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2004AciiraTSX 

Honda's other division is flesh- 
ing out its product line with a 
new seda; i, the TSX. Based on 
the Europi an Honda Accord, the 
car is smaller than the Accord 
that the company sells here. The 
Acura TSX slots between the 
RSX coupe and TL sedan, in both 
size and price. Power is from a 
200-hp 2.4-liter 4-cylinder that 
cranks out 166 ft. -lb. of torque 
and willingly runs up to its 7100- 
rpm redline. The engine is mat- 
ed to either a 6-speed manual or 




a 5-speed manually shiftable 
SportShift automatic. All four 
low-profile 17-in. tires are plant- 
ed on the pavement independ- 
ently. Acura's VSA stability and 
traction control system helps 
keep the tires there, and the 
4-wheel disc ABS slows them in 
a hurry if needed. We spent a day 
thrusting the TSX into all manner 
of tight turns on the canyon roads 
near MaUbu. All systems work as 
advertised, and we couldn't get 
the happy grin off our faces for 
hours afterward. The combina- 
tion of the car's slippery body 
(0.27 coefficient of drag) and lib- 
eral use of damping materials 
makes it quiet on the freeway, 
too. Inside, the TSX is fitted with 
grippy and deeply bolstered 
sport seats, a small-diameter 
leather-wrapped steering wheel. 



power every- 
thing and a 
360-watt 
sound sys- 
tem. The TSX 
is the first 
Acura to have 
side curtain 
airbags. Ex- 
pect the sedan to cost between 
$25,000 and $30,000. —B.S. 

2004 Audi S4 

It's the time-honored ploy of the 
sleeper: make a midsize car 

with a giant 
motor. In this 
case, it's ac- 
tually a small 
car — to wit, 
an Audi A4. 
Shoehorned 
into its en- 
gine com- 
partment is 
a 40-valve 
340-hp 4.2- 
liter V8 de- 
rived from 
the engine in 
the much larger A8. Yes, it's ca- 
pable of prodigious accelera- 
tion — 0 to 60 mph in just about 
5.5 seconds. The bonus of this 
experiment in genetic engineer- 
ing is that the 
car boasts a 
sharp-edged 
suspension 
and im- 
mensely pow- 
erful brakes. 
The S4 has 
302 ft.-lb. of 
torque at a 
low 3500 rpm, 
making it 
almost un- 
necessary to downshift either of 
the available transmissions: a 
6-speed manual or 6-speed Tip- 
tronic automatic. To squeeze the 
V8 block into the A4's engine 




room, Audi's engineers had to 
move the accessory drive, water 
pump and alternator to the cen- 
ter of one side of the motor. 
These components are driven 
via a bevel-geared jackshaft. 
The cam chains now reside on 
the rear of the assembly, and 
the faint but noticeable cam 
chain whine worms its way 
through the firewall. Clues as to 
the S4's sporting character are 
subtle: dual exhausts, a trunk- 
lip spoiler and large air inlets 
in the bumper. Expect prices in 
the mid-50s. — Mike Allen 

2004 Audi RS 6 

If the performance of the S4 isn't 
enough for you, Audi also pres- 
ents the RS 6. With a revised 
front end, there's just enough 
room to nestle a twin-turbo- 
charged, intercooled version of 
the same V8 in essentially the 
same chassis. This engine is 




capable of 450 hp and 450 ft.-lb. 
from just under 2000 rpm to over 
5600 rpm. Coupled to a 5-speed 
Tiptronic automatic transmission 
with paddle shifters, the awd 
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The V Star is not only one of the most jaw-dropping beautiful cruisers on the road today - it features the rock-solid reliability 
Yamaha is known for. So no matter which of the six models you choose you'll be cruising in style for years to come. 



®YAMAHA 

Special lhanks to Judy Davis. Mike Pace and to all the STAR members of Chapter 123 who helped In the making ol this ad. 

Orcss properly tor your ride with a Mmet. eye protection long-sleeved stiitl. long l(otis<^(H glovos ami l)uuls Y.irtijh.i .rod ttii< Mulorcycle SJtely Fotind.)Itoii eocoiirdge you lo (ide safety and respect ttie environment. 

Foi lurttiei iiilornulion rcg.iidirio ttie MSF iidei course please call I-800-446-9??? Oo not drrnk and iide It is illegal and dangerous <^ 2002 Yamatia Motor Coip .USA Cypress. CA 90630. 

For the Yamaha dealer nearest you call: 1-80a-88-YAMAHA. yamaha-mOtOr.COm 
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INFiNiTI FX45 



RS 6 accelerates to 
60 mph in 4.6 sec- 
onds. At a substan- 
tial 4024 pounds, 
the RS 6 is better 
suited for burning 
holes in traffic on 
the autobahn, than 
ceirving through 
twisty back roads. 
With suspension calibrations 
less edgy than the S4's, the ride 
is softer without being sloppy. 
Among the technological fillips 
is a microprocessor-moderated 
interconnect between front and 
rear dampers to control vertical 
motions and roll in cornering, 
all overseen by the Electronic 
Stability Program yaw control. 
Exterior cues include extra air 
inlets trimmed in aluminum, 
a small rear spoiler and a full- 
width rear apron. Audi expects 
to sell only 1000 of the $80,000 
RS 6 iibercars here. — M.A. 

2003InfimtiFX45 

The crossover bandwagon just 
got another rider: hifiniti. Nissan's 
luxury divison is in the midst of 
a product onslaught and its lat- 
est offering is the FX45. There 
are scarce few vehicles wearing 
the SUV or crossover tag that 
possess the handling poise of 
this Infiniti. This is one SUV that 
truly handles like a high-per- 
formance sport sedan. Of course 
it should, considering it's based 
on the same platform as the 
Infiniti G35 and Nissan 350Z. 
For this assignment the platform 
was enhanced with beefier steel 
in the chassis and taller versions 
of the strut front and multilink 
rear suspensions. Under the 
long hood is the same 4.5-liter 
V8 used in the Q45 and M45 
sedans. Here, it makes 315 hp 
and 329 ft. -lb. of torque — 
enough to propel the FX45 to 
60 mph in less than 7 seconds. 




The V8 is hooked to a crisp-shift- 
ing 5-speed automatic and com- 
puter-aided awd. If any of the 
low-profile 20-in. tires start slip- 
ping, the standard stability and 
traction control systems step in. 
Essentially, the awd system can 
proportion torque up to 50 per- 
cent to each axle, but under 
normal driving conditions it re- 
mains mostly rear biased for 
optimal handling. 

There's 7.6 in. of ground 
clearance and a 3500-pound tow 



version of Nissan's DOHC 3.5- 
Uter V6 that produces 255 ft. -lb. 
of torque. The engine can be 
mated with a 4- or a 5-speed 
automatic or a 6-speed manual. 
The manual is certainly the most 
fun — however, its directness 
combined with the aggressive 
optional limited-slip differential 
makes for noticeable torque 
steer. Regardless, this car scoots. 
It's also roomier than before 
thanks to a 2.9-in.-longer wheel- 
base, a width increase of 1 .4 in. 




rating. Inside, the FX45 is up- 
scale with plenty of leather 
and power everything. It costs 
around $44,200. Coming soon is 
the 280-hp FX35 with available 
2wd at $34,200. —B.S. 

2004 Nissan Maxima 

The sixth-generation Maxima is 
here. Built on the Altima's plat- 
form, the new Maxima is longer, 
wider and 40 percent torsionally 
stiffer than the Altima. Beneath 
the body is a fully independent 
suspension and 4-wheel disc 
ABS. Under the hood is a 265-hp 



and 0.4 cu. ft. gained in the 
trunk. Two trim levels are of- 
fered: the more upscale 3.5SL 
and the sportier 3.5SE. Both 
come standard with Nissan's 
Skyview roof — a long, skinny 
fixed glass panel that sUces 
through the middle of the roof. 
Traditionalists can opt for a regu- 
lar power sunroof. Expect to pay 
between $28,000 and $35,000 for 
the new Maxima. — B.S. 

2003 Acura MDX 

For 2003, Acura is freshening 
one of the first of the luxury 



82 



(Please turn to page 84) 



ierial 



"So, you think you'ro ready to 
hit from the blue tees?" 
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crossover SUVs, 
the MDX. A boost 
in power is criti- 
cal to this redo. 
Thanks to a 40 
percent reduction 
in exhaust back- 
pressure, a re- 
designed intake 
manifold and oth- 
er subtle changes, the 3.5-liter 
V6 gains 20 hp and 5 ft.-lb. of 
torque, bringing the total to 
260 hp and 250 ft.-lb. The engine 
has a drive-by-wire throttle and 
is hitched to an all-new 5-speed 




ACURA MDX 



automatic. This new transmis- 
sion is heftier and at the same 
time more compact than the old. 
Acura's VTM-4 awd system has 
new software to provide a 30 
percent increase in rear torque 



bias, for better- 
HH|| balanced han- 

dling. Other 
W/L enhancements 

include increased 
torsional rigidity, 
a retuned suspen- 
sion and dual- 
piston front brake 
calipers. Inside, 
the MDX offers a navigation sys- 
tem with voice-recognition soft- 
ware and a back-up camera, and 
a DVD entertainment system for 
rear-seat passengers. Prices 
start around $35,000. —B.S. 
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BY DIM DUNNE 
2004 Ford Ranger 

Ford will stick closely to its cur- 
rent design for the Ranger pickup 
for at least two more years. De- 
spite major changes in competi- 
tors' models, Ford has only minor 
tweaks in store as indicated in 
this photograph. Through the 
rough disguise of this 2004 
Ranger, you can see modest 
changes to the front end. The 
grille insert, lower fascia, fenders 
and hood are marginally different 
from today's model. Ranger has 
been the forgotten vehicle at Ford 
in recent years, even though it 
still leads in sales among com- 
pact pickup trucks. Once sched- 
uled for a complete makeover, 
including a wider cab and cargo 
box, in 2003, the Ranger program 




D RANGER 



minor facelift for 
'04, receiving new 
grilles and lower 
fascias and 
hoods. Since all 
of these elements 
are critical for en- 
gine cooling, the 
changes will have 
to be tested. The 
car will require 
extreme heat test- 
ing for the same 
reason. 



has been delayed until the 2006 
model year due to the company's 
cost cutting. 

2004 Chrysler Sebring 

Even modest cosmetic changes 
to a car can affect its driveability 
and durability. That's why these 
Chrysler Sebrings are undergo- 
ing severe cold-weather testing. 
The Sebring is the recipient of a 




2005 Ford Mustang 

Ford's 2005 Mustang will be, ex- 
cept for the drivetrain, an all-new 
car with a Thunderbird-based 
chassis. Worth noting is that the 
Mustang will be built at a Michi- 
gan plant jointly run by Ford and 
Mazda rather than the Dearborn, 
Mich., location where it was 
made previously. Look for the 
new car to follow the styling 
lines of the concept Mustang 
GT (see coverage of the 
North American hiternational 
Auto Show in Detroit on the 
PM.Zone) but with major size 
changes. Inside, the con- 
cept's 2-seat arrangement 
will give way to the Mus- 
tang's traditional 2+2 layout. 
Moving the Mustang to the 
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HEN A BAD CRAUING 
BEFORE ALL YOUR HARD WORK GOES UP IN SMOKE. 






The great thing 



about quilting with 



Nicorette^is 



that you can take 



an extra piece when 



your regular schedule 



isn't enough. 



And Nicorette's 



chew octivated release'^ 



delivers the medicine 



when you 



need it most. 



-^'^ m Nicorette 




-""Wpwcrtogur, STOP SMOKING AID 




i 



NICOREHE HELPS YOU QUIT. ONE CRAUING AT A TIME.'' 



ule Do noi exceed 24 pieces o day. Suppoit progiarn 
If o' o slop smotirc) nid and counseling as effective tools when < 



hances of success. Individual 
iking but does not endor'^c 
WW.NICORETTE.ee 
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new assembly line will save Ford 
production costs, with the new 
car able to share assembly space 
with the similar-size sedans. 

2005 Buick LeSabre 

Startling in its simplicity, this 
view of the 2005 Buick full-size 
Ceur shows the future direction of 
this GM division's design. There 



are no 
styling 
gimmicks, 
frills or 
port- 
holes — 
just purity 
of line and cleanliness in the 
front-end layout. This early de- 
sign theme for the LeSabre may 




be General Motors' attempt to re- 
assert itself as the premier design 
studio of the automotive industry. 
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BY BEN STEWART 
2004 Infiniti QX 56 

As this issue goes to press, Nis- 
san officials are unveiling their 
new full-size SUV, the Pathfinder 
Armada, at the New York Interna- 
tional Auto Show. Next January, 
at the North American Interna- 
tional Auto Show in Detroit, the 
cover will come off Infiniti's 
version, the QX 56. Sharing 
its platform and drivetrain vnth 
the Armada, the QX 56 will offer 
an adjustable air suspension as 
standcud equipment and a sport 
package that includes 20-in. 
wheels. Expect plush surround- 
ings for seven or eight passen- 
gers including captain's chairs 
and a center console for each 
row. Given the market segment, 
expect the QX 56's V6 to be 
massaged to about 340 hp and 
410 ft.-lb. of torque. 

2006 Mazda RX-7 

With the launch of the RX-8, 
Mcizda has a unique platform. 





one that it does not share with 
any brand within Ford. To help 
justify the business case for this 
platform, the company must 
build more than one model on 
it. Our recent discussions with 
engineers in Japan 
have revealed that 
they are working on 
the fourth-genera- 
tion RX-7 sports car. 
With the RX-8's new 
250-hp rotary engine 
and a weight of 
about 2700 pounds, 
the car should be a 
worthy successor to previous 
RX-7 models. The 2006 version 
will be available as both a coupe 
and a convertible. And since 
Mazda has 
created its 
own perform- 
ance group, 
MazdaSpeed, 
you can ex- 
pect a tur- 
bocharged 
version — with 
as much as 



100 hp added— a 
few years after 
the car's reintro- 
duction. 

2006 Lexus 
SportCross 

The next model 
to wear the Sport- 
Cross badge will 
be larger than the 
current RX 330 
crossover SUV. In fact, it will be 
based on the newly introduced 
Toyota Sienna minivan, accord- 
ing to our inside sources. Expect 
the new SportCross to have a 
very large sumoof, room for 




seven, and ample storage space. 
Since it will be a Lexus, it will 
boast the latest technologiced 
and luxury innovations. Initially, 
power will be from the familiar 
230-hp 3.3-liter V6 paired with a 
5-speed automatic. Down the 
road, look for a version of the 
company's 4.3-liter V8 and an 
automatic transmission with 
race car-style paddle shifters. 
Lexus's IS 300 currently wears 
the SportCross badge, but it 
wQl be replaced by 2006. IN 
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A floor lamp that spreads 
sunshine all over a room 

The VERILUX* HappyEyes!* Floor Lamp brings many of the benefits of 
natural daylight indoors for glare-free lighting that's perfect for a variety 
of indoor activities. 




Ever since the first human went into 
a dark cave and built afire, people 
have realized the importance of proper 
indoor lighting. Unfijrtunately, since Edison 
invented the light bulb, lighting technology 
has remained relatively prehistoric. Modern 
light fixtures do little to combat many 
symptoms of improper lighting, such as 
eye strain, dryness or burning. As more 
and more of us spend longer hours in front 
of a computer monitor, the results are com- 
pounded. And the 
effects of indoor 
lighting are not 



Use the 
VERILUX® 
HappyEyes® 
Floor Lamp... 



necessarily limited 
to physical well 
being. Many people 
believe that the quan- 
tity and quality of 
light can play a part 
in one's mood and 
ivork performance. 
Now VERILUX'", 
a leader in healthy 
lighting since 1956 
has developed a 
better way to 
bring the positive 
benefits of natural 
sunlight indoors. 
The VERILUX® 
HappyEyes® Floor 
Lamp will change 
the way you see and 
feel about your liv- 
ing or work spaces. 
Studies show that 
sunshine can lift 
your mood and 
your energy levels, 
but as we all know 
the sun, unfortu- 
nately, does not 
always shine. So to bring the benefits of 
natural daylight indoors, VERILUX, The 
Healthy Lighting Company™, created the 
VERILUX HappyEyes Floor Lamp that 
simulates the balanced spectrum of day- 
light. You will see with more comfort and 
ease as this lamp provides sharp visibility 
for close tasks and reduces eyestrain. Its 




...and wtien you 
need a good source 
of light for close-up 
tasks. 



NiErilux* 

You dont need 
the Sun to get 
many of the natural 
beneffts of daylight 



• Replicates the 
balanced spectrum 
of natural sunlight 

• See with comfort 
and ease 

• Creates natural, 
glare-free light 

• Provides sharp visibility 

• Uplifting, cheerful 
and bright 

• Flexible gooseneck design 

• Instant-on, flicker-free light 




1 Technology revolutionizes 






the light bulb 






• 5,000 hours bulb life 




•J 


• Energy efficient 




7 • Shows true colors 





27-watt compact fluo- 
rescent bulb is the 
equivalent to a 150-watt 
ordinary light bulb. This makes it 
perfect for activities such as reading, 
writing, sewing and needlepoint, and 
especially for aging eyes. For artists, the 
VERILUX HappyEyes Floor Lamp can 
bring a source of natural light into a stu- 
dio, and show the true colors of a work. 
This lamp has a flexible gooseneck design 
for maximum efficiency, and an "Instant 
On" switch that is flicker-free. The high 
fidelity electronics, ergonomically correct 
design, and bulb that lasts five times 
longer than an ordinary bulb make 
this product a must-see. 



The VERILUX® HappyEyes® Floor Lamp will 
change ttie way you see and feel atxMJt your 
living or work spaces. 



This light can change the 
way you live and work 

I love it! Reading is so much easier 
on my eyes. It's also great for doing 
crafts. The lamp's light weight 
allows me to bring it anywhere. 

— Karen R. CA 

It really brightens up my office. 
Thank you. 

—JanL GA 

I use ttry computer all the time and 
WOW what a difference. I Just put 
it up and I can see! 

—Kathy N. CA 

It is realty nice and eliminates 
the glare! 

—Nita P. CA 

It is a nice sunny product for ^ 
windowless office. ^ ^ 

—Edith I. 

Try this manufacturer direct special 
offer. The VERILUX HappyEyes 
Floor Lamp comes with a one-year 
manufacturer's limited warranty 
and TechnoScout's exclusive home 
trial. Try this product for 30 days and 
return it for the full purchase price if not 
satisfied, less shipping and handling. 

VERILUX® HappyEyes® Floor Lamp 
ZZ-1777 $129.95 ■(- S&H 

Please mention source code 24250. 

For fastest service, call toll-free 24 hours a day 

800-399-7853 ^tsmm^ 

To order by mail with check or money order, or by credit 
card, please call for total amount plus S&H. To charge it 
to your credit card, enclose your account number and 
expiration date. 

Virginia residents only— please add 4.5% sales tax. 

Verilux and HappyEyes are registered trademarks of Verilux. Inc. 

LATEST. . .GREATEST. . .NEATEST. . .COOLEST 
You can tee hundreds of high-tech products nt 
www.technoscoutcom 

^ECHNOSCOUT* . 



1998 Ruffin Mill Road 
Colonial Heights. VA 231 
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ITREET TO SECOND STREET 



SaOS GMC SIERRA IBOO 

THE NEW OMC SIERRAS ARE 
A VERY POWERFUL LINE OF 
PICKUPS. A 5.3L VORTEC" VS 
WITH ess HP ANO 385 LB-FT 
OF TORQUE, NEW INTERIORS, 
DUAL-ZONE CLIMATE CONTROL, 
OPTIONAL XM SATELLITE 
RADIO,- AND A BOS E* AUDIO 
SYSTEM. SO DON'T BE SUR- 
PRISED IF PEOPLE FEEL THEY 
CAN DO ABOUT ANYTHING. 




WE APE 
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QRADE." 



AUTOMOTIVE 



A Case Ibr Steam 



BY ]AY LENO 



Fve always been fascinat- 
ed with the last days of 
old technologies. And 
that's why I'm aware of a 
guy named Abner Doble. 
Who? Don't be upset if 
you're not famiUar with 
that name. Plenty of mod- 
em automotive engineers 
don't know him either. 
Doble created a revolu- 
tionary steam-powered 
vehicle back when steam 
was a real alternative to 
gasoline. 

You see, Stanley 
Steamers, mine included, 
have some inherent prob- 
lems. It takes at least 20 
minutes from a cold start 
to get going, and you can 
only go about 30 miles 
before you have to fill up 
with water. Plus, you're carrying 
an open fire and the volatile fuel 
for it. A Stanley is one of the few 
cars where you can burn to death 
and get scalded at the same 
time. When you talk to good 
steam men, you see that they 



JAY LENO'S GARAGE 



have no hair on their arms or 
eyebrows. Walk up to one of 
them and you'll catch a whiff 
of burned hair. 

Doble addressed the Stanley's 
problems. With my 1925 Doble, 
I get in, turn the key, and in un- 
der a minute I can pull away. 
And it pulls away silently, 
whoosh, just like that. It's an 




amazing feeling. With 1000 ft.-lb. 
of torque, it's effortless. 

Before you can start a Stanley, 
you've got to heat up 15 gal. of 
water. How long d'ya think that 
takes? But v/ith a Doble, you're 
only heating up 2 quarts at a 
time. The Doble has 
about 525 ft. of coiled 
piping and one spark plug. 
There's a carburetor, like on a 
gas car, and an electric fan. You 
turn the key and the fan blows 
gasohne over the top of the car- 
buretor. The gas goes through a 
venturi, into a burner, which 
Doble ccdls the generator, to the 
spark plug and paw! — a 2 mil- 
hon-BTU flame. It's like a blast 



Unlike most drivers of steam- 
powered cars, Lena's proud 
to still have hair on his 
eyebrows and forearms. 

furnace and it heats up 
2 quarts of water in sec- 
onds. You could warm a 
building with this thing. 
The water goes through 
the long coil. And as the 
heated water goes out, 
more water is coming in, 
so there's no chance of a 
boiler blowing up. 

I've blown the boiler 
on my Stanley. What 
that really means is a 
tube cracked and water 
leaked out. There's not 
enough water to literally 
blow up, and there are 
safety valves. Although 
boilers have blown up 
for other reasons, a steam boiler 
itself is safe. Things would 
break or crack internally before 
they'd explode. 

Besides the cylinders that the 
steam goes into, Dobles have a 
draft booster, which is essential- 
ly a steam turbine, to blow gas 
into the generator. It's almost 
like a supercharger. Boom, 
boom, boom — you're heating 
the water just as fast as you 
can get it in there. 

Now, a Stanley has a 2-cylinder 
engine, but the Doble has a 4- 
cylinder compound engine. The 
cylinders are cast in pairs, each 
with a high-pressure piston and a 
low-pressure piston. First, steam 
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goes into the high-pressure sec- 
tion. Then, what's left over goes 
into the low-pressure cylinder. 
This meJces it extremely smooth. 
At 60 or 70 mph in a Doble, the 
engine's turning no more them 
900 rpm. There's no sense of 
vibration or anything. And it's 
direct drive to the rear wheels. 
There's no transmission. 

The Doble company 
made only 43 Dobles be- 
fore the company failed 
in April 1931. The thing 
that killed the car was 
that Abner Doble was a 
perfectionist, not a busi- 
nessmem. He kept mak- 
ing improvements along 
the way that just drove 
everybody batty. The 
cars were extremely 
well-made, but they were 
very expensive. There 
were no gaskets any- 
where — everything was 
machined to fit perfectly. 

My car is a Series E, 
No. 18, built in 
Emeryville, Calif. The 
body was made in 
Pasadena by Walter L. 
Murphy, the same Mur- 
phy who built custom 
bodies for Duesenbergs. 
Its first owner was Dr. 
Lewis D. Green of San 
Francisco, the founder of 
the Green Eye Hospital, 
which still exists. Doble 
expert Jim Crank, of Red- 
wood City, Calif., told me there 
were two other very simileir 
Murphy-bodied Dobles built for 
the owners of Hills Bros. Coffee. 
I had been asking about Dobles, 
and one day I got a call from a 
94-year-old woman living in 
Burbank — Abner Doble's sister- 
in-law. A great thing about Los 
Angeles, I always say, is no mat- 
ter what you're into, if you can't 
find it within 50 miles of L.A., it 



probably doesn't exist. Whether 
it's Brough motorcycles or steam 
engines, people who like that 
sort of thing seem to gravitate 
toward Los Angeles. I spoke to 
Mrs. Doble a couple of times, al- 
though I never met her. She was 
the wife of Doble's younger broth- 
er. Warren, who also was involved 
with the Doble steam cars. 



I took the Doble to the smog 
station to have its exhaust certi- 
fied and its emissions are 13 
parts per million, which means 
my 1925 Doble with its 80-year- 
old technology passes all cur- 
rent smog laws. Nothing like 
2 million BTU to burn up all the 
fuel. There's nothing left over, 
literally. It's just pHft. Gone. 

But best of all, it's wonderful 
to drive. It's like a fast train. You 



go down the road and it makes 
no noise at all. This car is quieter 
and smoother than conventional 
classics. Don't forget, there's no 
shifting — no grinding gears. And 
there's no gas pedal. To change 
speed, you just turn the throttle 
wheel, which is made of ebony 
with a polished, cast German 
silver spider insert. 

Still, it's easy to see 
why steam failed. When 
you bought a Doble, 
you got a list of things 
your chauffeur was sup- 
posed to do every week. 
Nobody would stand for 
weekly maintenance 
these days. Plus, you've 
got to carry steam oil, 
water and gasoline. 

That's probably why 
only three or four Dobles 
are still rurming. I feel 
like an archeologist. 
When I show this car to 
engineers, they're dumb- 
founded. It's a part of 
auto history and technol- 
ogy that they've totally 
missed. 

And here's the amaz- 
ing part: When we tore 
the car down, we found 
that a smedl turbine 
wheel, called a draft- 
boost rotor, had worn 
out and needed replace- 
ment. It was originally 
made by a company 
called Coppus. They're 
still in business in Millbury, 
Mass. They're owned now by 
Tuthill Engineering Systems 
(TES), which makes steam tur- 
bines for the petrochemical 
industry. We found an old engi- 
neering drawing for this rotor, 
and Charles Monteforte from 
TES/Coppus is reverse-engineer- 
ing it to make me a new one. 

Wherever Abner Doble is, I 
bet he's smiling. Ill 




As much as Jay enjoys shifting gears, he doesn't have to 
with his Dobie — it's direct drive to the rear wheels. 
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WHETHER IT INVOLVES BUGATTIs 
OR CAMAROs, THE PASSION FOR 
COLLECTING AND ENJOYING 
VINTAGE AUTOMOBILES 
IS SOARING. 



^ A COLLECTOR CAR 
FOR EVERYONE 

It's a phenomenon that's growing by leaps 
and bounds. In any given week, nearly 
650,000 collector car hobbyists gather at 
cruise nights, car shows and car club meetings 
to celebrate the history and design of the 
automobile. From young to old, across all 
ethnic lines and economic strata, these car 
crazy enthusiasts represent one of the fastest 
growing sub-cultures in America. At last count, 
there were over 9 thousand recognized col- 
lector car related organizations in the United 
States with millions of people expected to 
enjoy collector car hobby events this year. 

While only a few can afford the grand classics 
like the Duesenberg's, Cord's and Packard's, 
there are highly sought after collector cars in 
every price range. Most often, people are 
drawn to the cars that they admired in their 
youth. That's why the most active segments 
in the collector car hobby today are post-war 
sports cars, hot rods and muscle cars. 

► 100 YEARS OF PASSION 

Since 1901 , the Meguiar family has built their 
reputation by formulating the most preferred 
products in the world for producing flawless 
show car finishes. Generations of car collectors, 
hot rodders, restorers, customizers, custom 
painters, professional detailers, automotive 
museums and the car manufacturers them- 
selves have consistently regarded Meguiar's 
car wax as the gold standard. 

As the brand of appearance car care products 
nrxDSt used by serious car enthusiasts, Meguiar's 
has been an enthusiastic part of the collector 
car hobby since its inception. In fact, the 
family devotes as much of their energy and 
resources to supporting and building the 
collector car hobby as they do to the pro- 
motion of their own products. 



In the United States alone, the Meguiar's 
support more than 3000 collector car hobby 
events every year In addition, millions of 
people catch the bug of car craziness by 
watching Meguiar's Car Crazy television pro- 
gramming. Airing twice on SPEED Channel 
every Saturday, host Barry Meguiar focuses on 
the people and their stories behind the cars 
and what it is that makes them so car crazy. 

A radio version of Gar Crazy with co-host 
Leslie Kennedy can also be heard weekly 
as a segment of Car and Driver Radio. And 
for those browsing the web, a vast array of 
information on the collector car hobby is 
available 24/7 on www.meguiars.com, 
www. carcrazycentral.com, and 
www.teammeguiars.com. 

The grand celebration of the collector car 
hobby each year is the Meguiar's Award, 
which honors the person of the year for the 
collector car hobby Twenty-one of our nation's 
leading automotive journalists form the 
Meguiar's Award Selection Committee, 
which meets each January to choose that 
year's recipient from a host of candidates. 
The honor always goes to an individual who 
has had a major impact on the quality, 
grovvrth and awareness of the collector car 
hobby Previous winners include NBC's 
Tonight Show host Jay Leno and Bob 
Petersen, founder of Hot Rod Magazine and 
Petersen Publications. 

The Meguiar's Award recipient for 2003 will 
be Steve Earie, founder of the Historic Motor 
Sports Association and president of General 
Racing, organizers of the Monterey Histories, 
who is often referred to as the godfather of 
the vintage racing movement. This year's 
ceremony will be held at the Dorothy 
Chandler Pavilion at the Music Center in Los 
Angeles, former home of the Oscar's, and 
will include the Beach Boys in concert. TTie gala 
event will also air on the SPEED Channel. 




HOW CRAZY 
ARE YOU? 

Meguiar's Car Crazy television episodes 
will soon include segments featuring 
home videos. Certified car crazy 
enthusiasts are invited to tape a 2-3 
minute video of themselves with their 
cars explaining the extent of their 
"car craziness." Tapes should be 
sent to: Meguiar's Car Crazy, 17991 
Mitchell South, Irvine. CA 92614. 
Tapes will not be returned and will 
become the sole property of Meguiar's. 
Videos will be selected based on the 
authenticity and entertainment value 
of their passion. Any video containing 
inappropriate language or visuals will 
not be considered. 
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cross the final frontier 
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BY :iM WILSON 




AEROSPACE 



ecret air wanl^Seing waged in clear California skies 
and in dn^ary Pentagon briefing rooms. It is the battle of 
the X-pl^uies — some so secret they have never been photo- 
gTaphe(l**rhe outcome of this quiet conflict will determine 
where and how the nation fights its future wars: in air or 
space, with humans or sihcon chips in the cockpit. 

All wars simmer before they erupt. The battle of the 
X-planes began in the early 1990s with advances in micro- 
electronics, completion of the Global Positioning System 
(GPS) and the success of cruise missiles during Operation 
Desert Storm. Together, those developments convinced even 
the most conservative defense planners that it was time to 

change the technology of aerial 
combat. With this objective in 
mind, the Air Force Research Laboratory (AFRL) and the 
Defense Advanced Research Projects Agency (DARPA) 
began exploring new ways to fight from space. At the 
same time, AFRL and DARPA also embarked upon 
a program to alter close combat. The name of 
that program is Future Aircraft Technology 
Enhancements (FATE). 

Trusting FATE 

Anticipating that FATE would 
require a flying testbed, AFRL 

reserved the X-39 designation and began an aggressive re- 
search program. Experiments included developing damage- 
resistant composite airframes and a shape-changing wing 
to replace hinged surfaces. Drawing on advances in comput- 
er technology, work began on artificial intelligence systems 
that would allow an autonomous aircraft to make minute-by- 
minute flight-planning decisions to accommodate revised 
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'All of the major airframe manufacturers were involved 
in some aspect of FATE during the late '90s/' 



targeting plans and unexpected 
changes in the weather in the 
combat zone. 

Although all of the major air- 
frame manufacturers in busi- 
ness during the late 1990s were 
involved in some aspect of 
FATE, none has claimed credit 
for building a complete X-39. 
So much of the 
project is classi- 
fied, it cannot be 
confirmed if the 
plane itself ever 
progressed be- 
yond engineering 
studies and wind- 



Regardless of the official 
standing of the X-39, there is 
little question of the impact of 
the FATE project with which it 
is so closely linked. "FATE 
served as the catalyst for Un- 
manned Combat Air Vehicles," 
says aviation historian Jay Miller. 
These UCAVs, as they are now 




commonly known, will change 
the face of combat itself by allow- 
ing the United States to project 
force farther and with greater 
accuracy than field commanders 
ever imagined possible. But to 
fight with such precision would 
require precise inteUigence cibout 
enemy positions and movements. 

To obtain this 
information, 
other X-planes 
would be creat- 
ed to extend 
the battle- 
ground into 




tunnel tests. Andreas Parsch, a 
recognized expert on weapons 
designations, suggests that 
the aircraft that started the 
X-plane revolution is not a 
proper X-plane at all. He 
points out that although the 
X-39 designation was reserved 
by the Air Force, no formal writ- 
ten request to allocate X-39 to 
FATE was filed. "Therefore X-39 
remained officially unassigned,' 
he concludes. 



TOP 



The Air Force has placed a cloak of 
secrecy over two of its projects, the 
X-41 Common Aerospace Vehicle and 
the X-42 Pop-Up Upper Stage. 
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Fighting IVom Space 

In the days immediately after 
World War II, Allied intelligence 
made a remarkable discovery. 
Agents scouring German facto- 
ries found plans for a piloted, 
winged rocket capable of reach- 
ing the United States. Space 
planes have fascinated aero- 
space designers ever since. 

In the 1960s, the X-15 came 
closest to realizing this dream, as 
military pilots flew^ to altitudes 
above 50 miles to earn astronaut 
wings. The design of the space 
shuttle's large delta wing was a 
result of the Air Force's interest 
in flying single-pass orbital 
flights over the Soviet Union — 
the pilots would take off and land 
at Vandenberg Air Force Base in 
CaUfornia. Launch faciUties were 
built, but the idea proved imprac- 
tical. And after the Challenger 
disaster the Air Force returned to 
relying upon expendable launch 
vehicles. Later, the Air Force con- 
sidered using a modified version 
of NASA's X-33 single-stage-to- 
orbit space plane concept. NASA 
pulled the plug after more than 
a billion dollars of research and 
development. Simply put, the 
X-33 was too heavy to fly. 

The Air Force would step back 
to the future with its X-40 Space 
Maneuver Vehicle (SMV). The un- 
manned 22-ft.-long, 2500-pound, 
graphite-epoxy and aluminum 
vehicle would ride into space 
atop a rocket, just like a conven- 
tional satellite. The small size of 
the X-40 meant it could remain 
on orbit for as long as a year. 



Like the X-33, the X-40 was de- 
signed to launch on a few days' 
notice. By contrast, space shuttle 
flights and expendable rocket 
launches require weeks of prepa- 
ration. Once on orbit, the X-40 
could quickly perform missions 



Technology Office at Kirtland 
Air Force Base in Albuquerque, 
N.M. Drop tests from a helicop- 
ter have demonstrated that its 
autonomous flight system 
works. A full-size X-40B space 
plane awaits funding. 




as diverse as replacing low-orbit- 
ing satellites destroyed by space 
debris and keeping watch over 
terrorists on the far side of the 
planet. Its mission complete, the 
X-40 would re-enter the atmos- 
phere where, guided by GPS and 
its autonomous landing system, 
it would safely touch down on a 
hard-surface runway. 

A 90 percent version, desig- 
nated the X-40A, has been tested 
by the AFRL Military Spaceplane 



Secret Space Planes 

The X-40 SMV has two con- 
straints. While it can carry satel- 
lites and weapons to low Earth 
orbits between 100 and 200 
miles, it cannot place them on 
higher orbits or trajectories for 
re-entry. For these tasks the Air 
Force embarked upon the most 
secret of the current X-plane 
projects, the X-41 and X-42. De- 
tails of these two projects are 
sketchy. After they were quietly 
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announced with a solicitation 
notice to the aerospace industry 
in January 1998, both the X-41 
and X-42 quickly "went black." 
Neither official photos nor con- 
cept drawings of these two have 
been made public. 

The original so- 
licitation notice to 
prospective space 
plane contractors, 
however, does ex- 
plain how these 
two X-planes are 
intended to work. 
"The X-41 is ex- 
pected to be an 
experimental ma- 
neuvering re-entry 
vehicle capable 
of transporting 
a variety of pay- 
loads and dis- 
pensing them in 
the atmosphere," 
says X-plane historian Miller. 

The X-42 would perform the 
opposite function, moving pay- 
loads weighing as much as 4000 
pounds from low Earth orbits to 
orbits at altitudes of several 
thousand miles. 

Mach-10 Bomber 

The newest NASA-inspired 
X-plane to catch the eye of the 
Air Force is the X-43. Formerly 
known as the Hyper-X, it is 
heir apparent to the SR-71, the 
world's fastest air-breathing 
airplane. (The X-15 was a rocket 
plane that carried both fuel and 
oxidizer.) Thus far only a small 



proof-of-concept version, the 
X-43A, has been built. It begins 
its flight perched on the nose of a 
modified Orbital Sciences Pega- 
sus rocket, which is slung below 
a modified B-52 bomber. As the 
B-52 reaches about 20,000 ft., the 




rocket drops away and ignites, 
propelling the X-43A to 95,000 ft. 
When the booster separates, the 
X-43A is traveling at several 
times the speed of sound, the 
speed necessary to jumpstart its 
revolutionary scramjet engine. 

The purpose of the X-43A is to 
test the scramjet that will take it 
to hypersonic speeds (five times 
the speed of sound). A scramjet 
is a ramjet engine in which the 
airflow through the whole en- 
gine remains supersonic. This 
makes it possible for the aircraft 
to travel at speeds faster than 
Mach 20. Currently the SR-71 
cruises slightly faster than 



Mach 3. The highest speed at- 
tained by NASA's rocket-powered 
X-15 was Mach 6.7. If all goes 
well, by the conclusion of its 
third test flight, the X-43A will 
reach Mach 10 and become the 
fastest airplane in the sky. In so 
doing, it will lay 
the technological 
groundwork for an 
aircraft that would 
be able to make 
the New York to 
Tokyo run in little 
more time than it 
now takes to fly 
from New York to 
Chicago ("IWo 
Hours To Tokyo," 
July 2001, page 64). 
By 2024, miUtary 
I^^^^^^H planners believe, 
11"^^^^! the United States 
will need a new 
type of bomber 
that deUvers Mach 10 speed 
and global range. Aside from 
space planes, it is the sort of per- 
formance that only a grown-up 
version of the X-43A can offer. 

So far, things have not gone 
well for the X-43 program. A 
rocket engine malfunction dur- 
ing the first test forced launch 
safety officers to blow up the 
X-43A seconds into its first 
flight. Moments later, the un- 
piloted, 12-ft.-long research ve- 
hicle, which was manufactured 
by MicroCraft in TuUahoma, 
Tenn., crashed into the Pacific 
Ocean. The mishap was a set- 
back, but doesn't spell the end 
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The X-48 Blended Wing Body would round out 
the future manned fleet." 




for the program. NASA says that 
tests with its two remaining 
craft will resume later this year. 

Man Vs. Machine 

In addition to the X-43, which 
could evolve into a hypersonic 
bomber, there are two other 
manned X-planes under devel- 
opment: the X-44 fighter and 
X-48 tanker/transport. 

The X-44 is a tailless de- 
rivative of the F-22 Raptor, 
an air superiority fighter that 
recently went into limited 
production. "It is said to 
be based on an F-22 
airframe, engines 
and systems," says 
weapons expert 
John Pike. There 
is, however, 
little resem- 
blance to 
the F-22, as 

the tail assembly and wing- 
control surfaces have been 
removed. Instead, 
the X-44 -wiU. use 
vectoring nozzles 
that discharge 
controlled blasts 
of hot gases to 
control pitch and 
yaw. There is some 
disagreement 
among the aero- 
space experts as to 
the future of the X-44 — it is 
rumored that the Air Force has 
ordered its cancellation. 

The X-48 Blended Wing Body 
(BWB) would round out the fu- 
ture manned fleet. It is intended 
to be a support aircraft that refu- 
els marmed and unmanned air- 
craft, while carrying up to 40 
troops and 23 conventional pal- 
lets of cargo. "The Blended Wing 
Body offers greater structural, 
aerodynamic and operating 
efficiencies than today's more 
conventional tube-and-vraig de- 
sign," says Pike. Together, these 



features mean greater range and 
room for expansion of the center 
body without altering the wings. 
"These capabilities make the 
BWB suitable as a 
long-range stand- 
off weapons 
platform 
as well," 
says 



completed its first flight on May 
22, 2002, at NASA's Dryden Flight 
Research Center in Edwards, 
Calif. The fUght lasted only 14 
minutes, but the Air Force, which 
is jointly sponsoring the project 
with DARPA, immediately hailed 
it as a breakthrough. "This flight 
represents a significant 
jump in our quest to 
mature the tech- 
nologies and 
systems 



required to 
integrate UCAVs into 
the future Air Force," says 
Col. Michael Leahy, DARPA's 




X-47A 



Pike. Northrop Grumman, which 
is working on the X-48, has one 
such concept, shown on page 94. 
NASA plans to test an 1800- 
pound, 35-ft.-long model of the 
X-48 next year. 

Unmanned Combat 

Judging from the X-plane line- 
up, unmanned aircraft have an 
even more promising future in 
combat. The X-45, X-46, X-47 
and X-50 are all intended to be 
pilotless aircraft. 

The X-45A, the most mature 
of these designs, successfully 



UCAV program manager. 

The most critical test is 
ahead. To be effective in com- 
bat, UCAVs must prove their 
ability to adapt to air combat 
tactics. An important part of the 
X-45 program is seeing how 
well these unmanned aircraft 
operate in coordinated groups. 
In combat, groups of three or 
four X-45s would hunt in packs. 
Tests v/ith the X-45A are sched- 
uled to begin later this year. By 
2006, X-45B models— larger 
than the X-45As — will demon- 
strate their ability to operate 
alongside manned aircraft. 
"In combat, UCAVs will perform 
extremely hazardous missions, 
such as the suppression of en- 
emy air defenses," says Leahy. 

Because they operate off car- 
rier flight decks, naval aircraft 
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The X-50 is a perfect 50/50 balance between a rotary 

and fixed-wing aircraft/' 




have to meet different technical 
requirements than land-based 
planes. Envisioning a need to 
equip the Navy with a remote 
fighting capability, DARPA 
initiated a pair of Navy UCAV 
programs. The X-46 UCAV-N 
designation was assigned to 
Boeing, the X-47 UCAV-N desig- 
nation was given to Northrop 
Grumman. Only one will be put 
into production. 

Although it has acknowl- 
edged working on a Navy ver- 
sion of a UCAV, Boeing has kept 
its X-46 UCAV-N activities under 
wraps. By contrast, Northrop 
Grumman has showcased its 
work on the X-47 UCAV-N, which 
the company calls Pegasus. This 
aircraft should not be confused 
with the Orbital Sciences rock- 
et, also named Pegasus, used 
to launch the X-43A. 

On Feb. 23, 2003, the X-47A 
UCAV-N achieved a significant 
milestone with a 12-minute au- 
tonomously controlled flight at 
the Naval Air Warfare Center in 
China Lake, Calif. Engineers test- 
ed low-speed handling and navi- 
gation, then attempted a landing. 



This part of the test was especial- 
ly critical to the Navy. Using naval 
GPS equipment as the primary 
navigation source, the X-47A 
successfully simulated a carrier 
fUght deck landing. "Regular 
unmanned flight operations 
aboard a flight deck at sea have 
never been attempted, and Pega- 
sus addressed some of those key 
concerns today," said Gary W. 
Ervin, Northrop Grtunman 
Integrated Systems sector 
vice president for Air 
Combat Systems. 

A look inside the 
nearly 28 x 28-ft. 
diamond-shape X-47A 
airframe reveals exten- 
sive use of Ughtweight 
composite materials. An 
advanced autonomous flight 
control system performs the 
second-by-second adjustments 
in control surfaces that eliminate 
the need for a tail assembly. The 
powerplant is a Pratt & Whitney 
JT15D-5C engine that produces 
3200 pounds of thrust. 

For Science News And Story Updates 

Check the PM.Zone Web site at 
popularmechanics.com/science 



EUminating Rmiways 

Although the Air Force and Navy 
are leading current X-plane de- 
velopment, the Army and 
Marines are poised to be the 
chief beneficiary of the X-plane's 
most advanced flying wonder. 
The aircraft's designation, X-50, 
tells it all. X-plane numbers are 
assigned in sequence. In the 
normal scheme of things, the 
Boeing Dragonfly should have 
been the X-49. Boeing dis- 
agreed. The Dragonfly, it said, 
would be the first true canard 
rotor-wing, a perfect 50/50 bal- 
ance between a rotary and fixed- 
wing aircraft, thus meriting the 
designation of X-50. And so the 
X-49 designation was skipped. 

"An operational canard rotor- 
wing UCAV would be able to 
take off and land in confined ar- 
eas without a launch or recovery 
system, rapidly transition to and 
from a fixed-wing mode, and fly 
at speeds in excess of 375 
knots," explains Pike. This high 
speed is possible because the ro- 
tor can be stopped in flight, thus 
reducing drag. An unmanned 
version could take off and land 
in confined areas, such as small 
landing pads on ships. The 
X-50A is currently at the 
Boeing Phantom Works 
facility in Mesa, Ariz., 
i where it is undergoing 
I tests in the hover pit in 
preparation for its first 
flight later this year. 
Since World War H. 
developments in military 
aircraft have quickly found their 
way into civil aviation. If you 
have flown in a Boeing 707, you 
have traveled in a plane original- 
ly created as an Air Force tanker, 
the KC-135. There is talk of a 
passenger-carrying X-50 deriva- 
tive, capable of operating vnth- 
out a runway or pilot. It could 
be just the ticket for flying into 
the 21st century. HI 
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breakthrough 



From Time Zone to Time Zone... 
tlie watcli that sets itself! 



The G-Force watch receives the exact time 
from the US Atomic clocl^ and is accurate to 
10 biUionths of a second. 



Setting your watch and knowing 
the correct time — sounds simple, 
but in my house every clock is 
set to a slightly different time. As the 
clocks change for daylight savings, 
sometimes weeks go by before the 
clocks are reset properly. And after the 
lights flicker in a thunderstorm, it 
seems like 
every 



to take advantage of the US Atomic 
Clock's accuracy. The G-Force watch 
receives a radio signal broadcast from 
the most accurate clock in North 
America. The government operates 
the F-1 Fountain Atomic Clock main- 




The G-Force receives a radio signal with the exact 
time from the US Atomic Gock in Colorado. 



appliance has a clock that needs to be 
reset. Well, the US Government has 
spent millions to help give us the 
exact time. They built the most accu- 



tained by the National Institute of 
Standards and Technology in Boulder, 
Colorado. The clock will not gain or 
lose even one second over a million- 



If punctuality and accuracy matter to you, 
then this is the watch for you. 



rate clock in the world. 

Now you can be set to the same 
accurate time as the US military and 
the air traffic controllers. The people 
at G-Force have created a way for you 



year period. It is that accurate! The 
G-Force features atomic time with 
automatic Standard time and 
Daylight Saving Time adjustment. 
At all times, you can see the time 



display with a perpetual date and 
day-of-the-week setting. The watch 
has a large clear digital display. There 
is also an easy-to-find back-light but- 
ton for reading the display when it is 
dark. The watch is water-resistant as 
well. It is rugged enough to take to 
the gym but handsome enough to 
wear to work and it is a great choice 
for those who prefer their watches to 
be practical and sharp-looking rather 
than overrated and overpriced. 

This watch is not available in 
stores and it comes with our 30 day 
money-back guarantee. This timepiece 
is a great gift for anyone who values 
precision and technology. If punctuality 
and accuracy matter to you, then this 
is the watch for you. If you're not 
completely satisfied, simply return the 
watch for the ftill purchase price. 

Call now to take advantage of our 

special direct offer. 

G-Force Atomic Watch 

^6»s$CS49.95 + S&H. 

Be sure to mention promotional code 

ACW105 when you call. 

Toil-Free 24 hours a day 

1-800-859-1514. 

To order by mail, please call for details. 



We can also accept your check by phone. 




NExrmr 

products for your next ten years. 
14101 Southcross Drive W., Bumsville, MN 55337 



For fastest service, call toll-free 24 hours a day 800-859-1514 
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King Of im Flat 

Apple's HD Cinema Display proves bigger is better. 

BY CHRISTOPHER ALLBRITTON 




VIDEO 



The firsl thing you'll notice about Apple Computer's luscious HD Cinema 23-in. 
flat-panel display is its size. It's big — really big. Yet, it has a footprint of only 
7.3 in. And it's really thin, too — only 2 in. deep. It's a Euclidian plane balanced 
on its edge, stable yet dynamic. The clear plastic frame and clean lines make 
the image on the screen look like it's floating in midair. The combination of 
good looks, stylish design and fantastic image quaUty leads us to proclaim this 
Apple display as the King Of All LCD Monitors. 

The Apple HD Cinema Display ($1999) is not only one of the larger LCDs on 
the market, it supports up to 1920 x 1200-pixel resolution and 16.7 milUon col- 
ors, which makes it ideal for authoring and editing high-definition (HD) video 
content. Its size allows it to display two 11 x 17-in. spreads side by side. Because 
it displays more than 2.3 milUon pixels, this LCD, Apple says, is also good for 
scientific and technical work such as displaying the intricate structure of mol- 
ecules or analyzing geological data. It emits almost no electro- 
magnetic waves, so it can be placed in labs with sensitive 
measuring instruments without disturbing them. It's no surprise that scientific 
and creative professionals are the biggest purchasers of the display. 

The display itself is an active-matrix liquid-crystal monitor with a digital 
video interface (DVI). Thus, there is no digital-to-analog conversion and the im- 
ages on the screen are distortion- and flicker-free. The screen is almost twice as 
bright as that of a comparable cathode ray tube display. You have got to see it 
to believe it. Colors are rich, the transitions are smooth and with Apple's OS X 
running, at times you'll swear you're looking at a glossy magazine. 

Setup is a snap — literally. The cable out of the back threads through the tri- 
pod base of the display and snaps into the Apple Display Connector (ADC) on 
the back of a G4 Power Mac. This one cable carries the digital video signals 
and power. 

To use it with something other than a G4, you can get a DVI to ADC adapter 
(for the company's G4 PowerBooks) from Apple for $149. And many graphics 
cards for Windows come with a DVI port that allows you to attach the display. 
Gefen makes adapters ($399) for Windows machines. 

Apple's HD Cinema Display is one of a kind. There are more expensive moni- 
tors out there, but none give you the design, stunning picture and HD resolution 
that Apple does. And none of them give you the ease of use. IN 






For Technology News And Story Updates 
Check the PM.Zone Web site at 
popularmechanics.com/tech 
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HORSEPOWER 




Forget the musclecars of the '60s. 

There's a real horsepower race going on right now. 



BY BEN STEWART 

Pop quiz; Which has the most horsepower: the 
latest Subaru sedan, Acura's $90,000 NSX or 
Nissaii's newly reborn 350Z? 
Answer: The Subaru. 

Surprised? It's true. Right now you can go down 
to your local Subaru store and buy the new all- 
wheel-drive WRX STi sport sedan complete with 
its 300-hp turbocharged engine. That's only 50 
fewer horsepower than a Corvette. Now, if nor- 
mally mild-mannered manufacturer Subaru is 
building and selling super-potent rockets, you 
may wonder what the traditional power players 
are offering — now and in the near future. 

Quite simply, there is a worldwide horsepower 
war under way. Everything from economy sedans 
to big-buck exotics and one-off concept cars are 
marching into battle armed with 300, 400, 500 
and more horsepower. And if you have the nerve — 
and in many cases the money — to enlist, you can 



be the lucky participant driving a car with more 
muscle than anything that ever inspired a Beach 
Boys song. 

A Grand For Openers 

It isn't even a contest. The most powerful, ambi- 
tious and expensive megamotor machine will 
soon come from Bugatti, now owned by Volkswa- 
gen. The new Bugatti will be the most powerful 
street car ever made. The EB 16-4 Veyron will pro- 
duce 1001 hp from an 8.0-liter V16 with 64 valves, 
eight camshafts and four turbochargers. For the 
record, company officials claim it accelerates from 
0 to 186 mph in 14 seconds and tops out at 251 mph. 
Want one? The price will be $2 million per. Just 
one more reason to play Power Ball. 

Coming in second in the power race, and not 
necessarily slated for production, is the Cadillac 
Sixteen. This concept car, unveiled at the North 



104 



MAY 2003.POPULARMECHANICS.COM 




MAY 2003.POPULARMECHANICS.COM 



105 :ed material 



American International Auto 
Show in Detroit, will be the 
world's most powerful sedan if 
GM decides to build it. Under 
the hood is a hulking 32-valve 
13.6-liter (830-cu.-in.) V16 that 
makes 1000 hp and 1000 ft.-lb. 
of torque. This engine has GM's 
Displacement on Demand sys- 
tem, which can configure it to run 
on four, eight or all 16 cylinders. 

While the Bugatti isn't yet for 
sale and the Sixteen probably 
never will be, you can buy a 
Ferrari Enzo right now — if you 
really need the power and hap- 
pen to have $670,000 or so in 
disposable cash. This limited- 
edition exotic has the distinct 
honor of being the most power- 
ful production car in the world. 
Thanks to the 6.0-liter V12 
mounted amidships, the Enzo 
makes 660 hp and 485 ft.-lb. 

With its maze of intake runners between 
the heads, 40 valves and a displacement 
of 7 liters, the VI 0 in Ford's 427 packs 
close to a 600-hp wallop. 




of torque. Enzo 
production has 
been limited to 
399 cars and, 
according to 
Ferrari, every 
one has been 
spoken for. In 
case you're not 
one of the lucky 
few, consider 
the Enzo's kid 
brother, the 
Ferrari 575M 
Maranello. 
It's a relative 
bargain — at 
$240,000— 
though it has 
only a 508-hp 
5.75-liter V12. 

Falling some- 
where between 
the Enzo and the 
Maranello is 
Lamborghini's 
Murcielago. 
This $273,000 
exotic packs a 

VI 2, bolted behind your head, 
that sends 580 hp and 479 ft.-lb 
of torque to all four wheels. 
This 6.2-liter monster is the 
largest Lamborghini V12 ever 
and features variable cam 




phasing, drive by wire and a 
variable-geometry intake mani- 
fold. This adds up to 30 more 
horsepower than its predeces- 
sor, the Diablo, and a top speed 
well north of 200 mph. 



FORD 427 
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But what if you need to carry 
some passengers at these sub- 
sonic speeds? There's a new 
breed of super-potent sedans 
available. And leading the pack 
is the Maybach with 550 hp. 



Engineered by Mercedes-Benz, 
the Maybach has an all-alu- 
minum 5.5-liter 36-valve V12 with 
twin turbochargers. Even the 
short-wheelbase version of the 
Maybach weighs nearly 3 tons, 
so its stupefying 664 ft. -lb. of 
torque at 2300 rpm is even more 
important than the horsepower. 

Not counting the Maybach, 
Mercedes-Benz has more than 
a half-dozen different models 
that make more than 450 hp. 
At the very top of that list, in 
price and performance, are the 
SL600, CL600 and S600. These 



three flagship models each have 
what is essentially a detuned 
version of the Maybach VI 2. 
Serving duty in the Mercedes- 
Benz, the engine makes 493 hp 
and an earthmoving 590 ft. -lb. 
of torque way down at 1800 
rpm. One-half notch lower on 
the Mercedes power ladder are 
the hand-assembled, super- 
charged AMG V8 cars. The E55 
AMG, SL55 AMG, CL55 AMG 
and S55 AMG all pack the same 
5.4-liter V8 that in most cases 
matches the V12's horsepower 
output with 493. But it can't 
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If normally mild-mannered Subaru is building rockets, 
think what the power players are doing." 





LAMBORGHINI 
MURCIELAGO 




equal the bigger motor's torque, 
making a mere 516 ft. -lb. An 
added bonus is that these cars 
provide a lusty V8 rumble from 
the dual exhausts. 

Bentley, like Bugatti, is owned 
by VW. The first fruit of that 
marriage will be the Continen- 
tal GT. Beneath the GT's tomb- 



stone-size grille is a 6.0-liter 
version of VW's W12 engine. 
However, for this superduty 
application, the W12 is force- 
fed by two turbos and cranks 
out a full 552 hp. 

Don't leave Rolls-Royce off 
your shopping list. Its new 
owner, BMW, has created the 



flagship Phantom, an ultraluxury 
sedan that has all the presence 
of an Abrams tank. For the 
Phantom, the VI 2 engine that 
BMW uses in lesser applications, 
like its 7 Series, grew to Rolls- 
Royce's traditional 6.75-liter 
capacity. Its output is a healthy 
453 hp and 413 ft.-lb. 
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You would expect a Porsche 
Turbo to make serious power — 
even if it is an SUV. The new 
Cayenne Turbo doesn't disap- 
point with 450 hp and 457 ft.-lb. 
of torque, making it the fastest 
and most powerful SUV you can 
buy. Porsche traditionalists can 
get even more oomph in the 911 
GT2. That's basi- 
cally a rear-wheel- 
drive Porsche 
^ Turbo that cranks 

» out 456 hp (41 

more than the 
regular Turbo) 
from a modest 
3.6-liter flat Six. 
Then there's the 
company's up- 
coming Carrera 
GT supercar. 
It will produce 
603 hp from 
Porsche's first 
VIO. 

Unless you're 
visiting from 
one of Jupiter's 



The 450-Horsepower Club 

While we've touched on some of the 
highlights, we simply do not have 
enough room to mention all the cars 
and trucks worthy of discussion. 

So here's a list of current — and soon 
to be — vehicles that are all claimed to 
possess at least 450 hp. Sorry, no time 
for those 400-hp wimps. 

Audi RS 6: 450 hp 
Aston Martin Vanquish: 460 hp 
Bentley Arnage R: 460 hp 
Bentley Continental GT: 552 hp 
Bugatti EB 16-4 Veyron: 1001 hp 
Dodge Viper: 500 hp 
Dodge Ram SRT-10: 500 hp 
Ford GT: 550 hp (est.) 
Ferrari 575M Maranello: 508 hp 
Ferrari Enzo: 660 hp 
Lamborghini Murci^lago: 580 hp 
Lamborghini Gallardo: 500 hp (est.) 
Maybach: 550 hp 

Mercedes-Benz S, SL and CL600: 493 hp 
Mercedes-Benz S, SL, E and CL55 AMG: 
493 hp 

Mercedes-Benz SLR: 557 hp (est.) 
Porsche Cayenne Turbo: 450 hp 
Porsche 911 GT2:456hp 
Porsche Carrera GT: 603 hp 
Rolls-Royce Phantom: 453 hp 
Saleen S7: 550 hp 



For Automotive News And Story Updates 

Check the PM.Zone Web site at 
popularmechanks.com/auto 



moons, you know the Dodge 
Viper makes 500 hp. But you may 
not be aware that Dodge recently 
unveiled its Ram SRT-10 pickup. 
This truck uses the Viper's 500-hp 
VIO. Dodge cranked up the 
torque to 525 ft.-lb. 

Not to be outdone in the pow- 
er pickup class, the Ford SVT 
Lightning Concept, shown at 
the Detroit Auto Show, also tips 
the horsepower meter at 500. 
And the Ford folks have no in- 
tention of limiting the power to 
trucks. Witness the Ford 427, 
This possible future model has 
a rather conservative sedan 
shell and, as its name suggests, 
427 cu. in. of Detroit muscle in 
the form of a DOHC VIO with 
590 hp and 509 ft.-lb. of torque. 
Inside the engine you'll find 
forged pistons, modified alu- 
minum 4-valve-per-cylinder 
Mustang Cobra R heads, billet 
rods and crank, and hollow 
stem valves. Impressively, it 
weighs 70 pounds less than the 
5.4-liter V8 in the Cobra R. fM 
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Buzz Aldrin was backup 
Command Module pilot for 
Apollo VIII, man's first flight 
around the moon. On July 20, 
1969, he and fellow Apollo XI 
astronaut Neil Armstrong 
became the first humans to 
walk on the moon. Aldrin 
holds a doctorate in manned 
space rendezvous from the 
Massachusetts Institute of 
Technology. He currently heads 
Starcraft Boosters and is a 
leading voice in charting the 
course of future space efforts. 




SCIENCE 

AMERICA'S 
SPACE PROGRAM: 
WHAT WE 
SHOULD DO 




BY BUZZ ALDRIN 

My thoughts about our next steps in space remain fundamentally the 
same as they were before the Columbia accident on Feb. 1. It has crys- 
tallized a bit more since serving as a presidential appointee on the 
U.S. Aerospace Commission. After the commission report was complet- 
ed last fall, I began organizing a conference to discuss alternative ap- 
proaches to space exploration. Tentatively scheduled for late October 
or mid-December, the conference will be part of the nation's celebration 
of the centennial of flight. The participants will include a symbolic 
representation of lunar astronauts, space experts and leading futurists. 
Broadcasting the event on C-SPAN and NASA TV will open delibera- 
tions to the pubhc. Now, in the wake of Columbia, I believe that I carmot 
wait to have these alternatives introduced for wide consideration. 

Crew-escape enhancement must be NASA's first priority. My col- 
leagues at Starcraft Boosters have been working on a plan to upgrade the 
present fleet of orbiters with a crew-escape module. At any time from the 
countdown on the laimchpad to re-entry, the crew-escape module could 
be separated from the orbiter and make a parachute landing. 

The module's re-entry into the atmosphere would be semiballistic. 
An ablative heat shield, like those on the Mercury, Gemini and Apollo 

capsules, would protect the module during re-entry. 
KllJLa^^^d A parachute or parafoil would slow its fall to Earth 
and airbags would deploy to cushion the landing on land or water. 

The addition of this escape module to the shuttle orbiter could be 
accomplished during periodic scheduled missions. The first module 
could be installed on the Atlantis orbiter, which is scheduled for an 
overhaul beginning in April 2004. But perhaps that is too early. 

A high-priority, similar-designed crew-return module also could 
solve the crew-staffing problem aboard the International Space Station 
(ISS). Currently the station is limited to three, the number of people 
that can escape in the Soyuz capsule. Since a certain amount of hours 
must be devoted to routine station maintenance, having only a 3-person 
crew cuts extensively into time available for scientific experiments. 
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With a crew-return module 
with six seats, the ISS could 
operate with a full crew after 
the shuttle returns to flight 
status. Modules could be trans- 
ported to the ISS inside the 
shuttle cargo bay or launched 
unmanned atop a Delta 4. 

Up to now, many people have 
believed that the purpose of the 
space program was science. But 
a science program, or one that 
is almost exclusively science, 
has never been that popular 
with the American people. What 
everyone has on their minds is 
some kind of exploration. To 
me, there are three destinations. 
The closest is the moon. There 





Aldrin believt 
Mars should begin with a 
landing on one of its moons. 



J 



are many who think returning to the moon would 
be a good thing. I believe that lunar missions could 
lay the groundwork for Mars missions. The third 
destination could be an asteroid — in fact, this could 
be an attractive, early pubUc commitment. 

Mission To Mars 

I do not use the question "Is there life on Mars?" 
as the reason for whether we should go. Mars is 
for people to visit regardless 
of whether life exists there. If 
there is no life on Mars, then 
we should probably ask, "Why 
isn't there?" Answering that 
question will take extensive 
investigation. 

A more important question 
is: How should we explore 
Mars? I absolutely agree with 
the idea that when humans 
go to Mars, they should first 
go to the moons of Mars, not 
the planet itself. There is great 
logic in having human intelli- 
gence at the Martian moons. 
From there, astronauts could 
control robots on the planet's 
surface without the time delay 
that accompanies sending 
radio signals from Earth. 

The chief advantage of first 
going to the red planet's moons 
is safety. If a mission-ending 
problem were to develop, it 
would be much easier to return 
to Earth from a moon. From the 
surface of the planet you would 
have to lift off, get into orbit, and 
rendezvous with a spacecraft 
that covild bring you back. On 
a moon, you are already in orbit and in a relatively 
secure place where you could be rescued at some 
time in the near future. Mars is not a place where 
you can come home at any time. Launch v/indows 
occur only every 26 months. I envision that the first 
mission would involve an 18-month stay on a moon, 
with a possible sortie to the surface of Mars itself 
by two or three astronauts. It is critical that we not 
go to Mars unless we are committed to a gradual, 
evolutionary buildup of a permanent base. We 
should not go once, twice or three times and then 
say we have done that and end exploration. It is too 
expensive an endeavor for it to be temporary. 
Asteroids are attractive destinations for science 



112 



UUSTMIOIft tV eoe »ULSj1IIASSUIII0 ( ASSOCIMES (TOP rwoi. 
MUlDIMAREIiOnONIWD) 



MAY 2003*POPULARMECHANICS.COM 






Aldrin envisions a'^ 
multimodule space stfrtion,^ 
perhaps similar to the 
shown here, as essenUQt to 
future space exploration. 





and the public at large. It may be scientifically valu- 
able to establish a temporary human colony on one 
of these small planets, which you might visit a few 
times with human missions. Building a temporary 
base on an asteroid would be a 
good way to test the long-duration 
capabilities of operating on anoth- 
er planet and would not require 
the long-term commitment or per- 
manence of a moon or Mars base. 

Steering asteroids is an idea 
that captures the imagination of 
the public. Perhaps it is because 
we recognize that understanding 
and controlling asteroids could be 
pivotal to our long-term survival. 
As cm advanced civilization, we 
owe it to future generations to ensure the survival of 
the human race. That may involve having a growing 
settlement off Earth in case something happens to 
life here. It also means doing what we can to pre- 
vent a collision of an asteroid with the Earth's 
oceans or land mass. We need to do a lot of search- 
ing — it should be a combined effort between the 
Air Force and NASA wnth high-resolution telescopes 
that can observe near-Earth objects. We should 

catalog these objects and find out , „ . ... ... 

. ... . For Science News And Story Updates 

their composition. Then to assure check the PM.Zone Web site at 

ourselves that we know what to 



do if we find one that is on a collision course wath 
Earth, we should visit an asteroid that is not on a 
collision course. Once there, we should demon- 
strate our ability to alter its course, without blowing 
it into pieces, then of course re- 
turn potential resources to Earth. 

Immediate Concerns 

A more pressing survival need is 
that of the space program itself. 
Until the Columbia Accident In- 
vestigation Board makes its re- 
port, we will not know the fate 
of the present fleet of orbiters — 
whether they can be fixed and 
how long shuttles will have to be 
grounded. With half of the origi- 
nal orbiter fleet lost to the Challenger and Columbia 
accidents, these are indeed tough times for NASA. 

These are equally crucial times for the future of 
the space program. NASA must resist the tempta- 
tion for a quick fix, such as building a space 
plane that serves as a taxi to and from the space 
station on expendable launch rockets. We need to 
consider carefully our next destinations and the 
vehicles that will take us there. What we decide 
in the next two years will influ- 
ence our space program for the 
popularmechanics.com/science next 20 to 30 years. IN 



To prevent collisions, Aldrin suggests 
learning to alter the paths of asteroids. 
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Kawasaki Jet Ski STX-12£ 

Kawasaki's DOHC inline Four 
looks like the engine in a ZX-12R 
motorcycle — because it is. This 
highly regarded Ninja power- 
plant is rated at only 125 hp in 
the watercraft and redUnes at 
7000 rpm. It's quiet, strong and 
so understressed it should last 
forever. Like the other Japanese 
PWCs, the SIX is beautifully fin- 
ished inside and out. At $8499, 



the Kawasaki is clearly the best 
buy in 4-stroke watercraft. 

Kawasaki and Yamaha still 
place their Reverse levers far 
forward on the right side, which 
means you have to take your 
hand off the throttle and lean 
forward to shift. All the others 
in this group place the Reverse 
lever conveniently on the left 
side of the tank, so you can ef- 
fortlessly slide from Forward to 



Neutral to Reverse with your left 
hand while thumbing the throttle 
with your right. A small detail, 
you say? Tell us again when 
you're heading straight for the 
dock, way too fast, and fumbling 
for the brakes. 

Polaris MSX 150 

Powered by a turbocharged 
4-stroke Parallel Twin that has 
half the displacement of Sea- 
Doo's supercharged GTX, the 
lightweight Polaris MSX 150 is 
almost as fast and $2200 less 
expensive. Not only is it me- 
chanically innovative and a ball 
to ride, the styling is a whole 
product cycle ahead of the oth- 
ers. Even its silver and black 
color scheme is a modernistic 
departure from the traditional 
red, white and blue. 

The MSX 150 we tested was 
a prototype. The production 




SPECIFICATIONS AND TEST RESULT 



Make 

MODEL 
LENGTH 
BEAM 

DRY WEIGHT 

ENGINE TYPE/DISPLACEMENT 

POWER 

DRIVE SYSTEM 

FUEL CAPACITY 

PRICE AS TESTED 

ACCELERATION (0-30 mph) 

TOP SPEED 

SOUND LEVEL (Idle/Crulse/WOT) (dBA) 



Honda 

Aquatrax F-12X 
125.9 in. 
49.0 in. 
749 lb. 

DOHC, EFI turbocharged 4-strol<e I4/I235cc 
1 65 hp @ 6000 rpm 

Direct-drive, axial-flow, single-stage jet pump 
16.6 gal. 
$9995 
2.63 sec. 

59.78 mph @ 6000 rpm 
52.4/65.7/81,7 



Kawasaki 

Jet SkiSTX-12F 
122 in. 
46.5 in. 
7171b. 

DOHC, EFI 4-strol<e 14/1 1 99cc 
1 25 hp @ 7000 rpm 

Direct-drive, axial-flow, single-stage jet pump 
14 gal. 
$8499 
2.69 sec. 

53.39 mph @ 7000 rpm 
50.0/64.0/76.0 



Our test was conducted in flat water 
conditions with no wind. The weather 
showed a temperature of 65 ° with 
70 percent humidity. We made three 
runs in each direction, and averaged 
the results. Speed was recorded with 
a Stalker radar gun. 
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MSX 150 should be quicker and 
faster than this one. 

Bombardier Sea-Doo 
G'IX4-TEC Limited 

The supercharged 1.5-liter 
185-hp GTX 4-TEC Limited is 
the quickest, fastest and most 
powerful 4-stroke watercraft 
you can buy. It's also the most 
expensive. You cein see where the 
money went — the Rotax-powered 
Limited is not only the speed 
king, but it's as luxuriously 
equipped as a watercraft can be. 

The GTX 4-TEC is the same 
craft without the supercharger, 
for $2000 less. Rated at 155 hp, 
the normally aspirated Rotax 
4-stroke is faster than other 
normally aspirated 4-strokes so 
Sea-Doo is the speed champ on 
all counts. The GTX 4-TEC Lim- 
ited is the quietest PWC in our 
group and perhaps the all-round 




SE^p.00 GTX 4-TEC LIMITED 

most pleasant ride. Bombardier 
obviously did their homework. 



Yamaha FX Cruiser 

The FX Cruiser is powered by 
the same Genesis Extreme 
engine that powers Yamaha's 
YZF-Rl sportbike and RX-1 snow- 
mobile. Because this superb 
powerplant makes peak horse- 
power at a screaming 10,500 
rpm, Yamaha engineers had to 



fit it with a 1.47:1 reduction gear 
to drive the jet pump. 

At 798 pounds, the FX Cruiser 
weighs 133 pounds more than 
the 150-hp Polaris MSX. The 
Yamaha is slow off the line, but 
faster than both the normally as- 
pirated Kawasaki and the Honda 
at the top end. The FX Cruiser 
would benefit from a lefthand 
Reverse lever, and an intensive 
session at Weight Watchers. W 




Polaris 

MSX 150 
126 in. 
48.3 in. 

665 lb. 

DOHC, El^l turbocliarged 4-strol<e l2/750cc 
1 50 hp @ 7500 rpm 

Direct-drive, axial-flow, single-stage jet pump 
18.5 gal. 
$9399 
2.79 sec. 

59.19 mph@ 7380 rpm 
49.8/67.8/77.8 



Bombardier Sea-Doo 

GTX 4-TEC Limited Supercharged 
130.4 in. 
48.1 in. 
790 lb. 

SOHC, EFI Supercharged 4-stroke i3/1494cc 
185 hp @ 7500 rpm 

Direct-drive, axial-flow, single-stage jet pump 
15.0 gal. 
$11,599 
2.22 sec. 

61.81 mph @ 7660 rpm 
52.6/66.5/76.1 



Yamaha WaveRunner 

FX Cruiser 
131.5 in. 

48.4 in. 
798 lb. 

DOHC, 20-valve, EFI 4-stroke l4/988cc 
140 hp @ 10,000 rpm 

Indirect-drive, axial-flow, single-stage jet pump 

18.5 gal. 
S9699 
2.95 sec. 

55.28 mph @ 10,100 rpm 
47.5/68.6/77.8 
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Cameras come in all sizes and shapes these 
days, including some that fit in your wallet. 

BY REBECCA DAY 

Smile! Even if it doesn't look like a camera, it might be. Innovative 
designs in lenses, CCDs and memory cards have spurred a new 
generation of digital cameras that bear little resemblance to the 
boxy film cameras of the past. Thanks to downsized components 
and memory cards, the latest cameras are tiny enough to slip into 
shirt pockets, and fit into cellphones and PDAs. 

At just over 3 ounces, and 3.5 in. wide x 2.2 in. high x 0.4 in. deep, 
Casio's EX-S2 ($299) is the size of a small stack of business cards. 
Two years in development, the EX-S2 incorporates several engineer- 
ing breakthroughs to become Casio's thinnest camera to date. For 
one, the EX-S2 uses a light-emitting diode (LED) backlite as opposed 
to the standard fluorescent tube — this reduced the space required 
between the light source and the display. And by mounting the lens 
directly on the CCD, rather than engineering two separate pieces, 
Casio shaved a few millimeters off the lens design. 

The integrated lens module also knocked a few milliseconds off 
startup time, which has been a weak spot in digital camera opera- 
tion. The display on the EX-S2 is Casio's first all-digital liquid-crystal 

display. Analog LCDs have to convert the 
digital image captured by the CCD, which 
requires power and circuitry. The digital display grabs, stores and 
displays the image simultaneously, saving on circuitry and battery 
power. The camera also incorporates Casio's Multi Chip Module, 
which holds processor, memory and flash storage on a 1 x 1-in. cir- 
cuit board. It consumes one-third the battery power and two-thirds 
the circuit space of other digital cameras. 

Despite the Lilliputian size, the camera delivers 2-megapixel 
resolution for prints up to 8 x 10 in. It also packs a flash, self-timer 
and LCD viewfinder, and can record 30-second video clips in the 
AVI format. The step-up EX-M2 ($399), shghtly thicker at 0.49 in. 
deep, adds an MPS player and voice recording for stills and video 
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The development of tinier memory cards is playing 
a big role in miniaturizing digital cameras." 



clips. Both Casio EX cam- 
eras come vsrith 1 1MB of 
internal storage and a 
postage-stamp size 
Secure Digital (SD) slot 
that accepts add-on cards. 

The development of 
tinier memory cards is 
playing a big role in the 
overall miniaturization of 
digital cameras. The xD-Picture 
Card, co-developed by Olympus 
Optical and Fuji Photo Film, 
is the latest — and smallest — 
memory card to hit the market. 
Whereas SD cards and Multi- 
Media Cards are the size of a 
large postage stamp, the xD- 
Picture Card, at 0.97 x 0.98 x 





FUJI FINEPIX F402 



0.67 in., is the size of a small 
stamp. Despite its ultracompact 
size, this card is available in 
16MB to 128MB capacities. 

Fuji's FinePix F402 digital 
camera ($349) comes with a 
16MB xD-Picture Card, which 
can store 39 2-megapixel im- 
ages in normal mode or nine 
images in fine (high-res) mode. 
The camera also packs a Motion 
JPEG recorder, which can store 
94 seconds of a 320 x 240-pixel 
movie on a 16MB card. 

Improvements in sensor tech- 
nology also have contributed to 
the digital camera's downsizing. 
Fuji's Super CCD slimmed dovra 



SONY DSC-U20 CYBER-SHOT U 

from 0.5 to 0.3 in., which in turn 
allowed for a smaller lens. The 
third-generation Super CCD 
sensor boasts increased light 
sensitivity — you could use Fuji's 
FinePix to take a 1 -megapixel 
image (for 4x6 prints) in candle- 
light without a flash. According 
to Darin Pepple, brand manager 
at Fuji Photo Film, competing 
. cameras use amplification 
w to make the CCD more 
» sensitive to light, but the 
boosting can make images 
look grainy. 

A slim camera cabinet 
/2k leaves little room for a 
jr zoom lens. The Casio EX-S2 
has no zoom. The Fuji F402 
packs a 3x digital zoom. 
Minolta has tapped into 
:f 75 years of lens experi- 
0 ence to come up with 
a 3x optical zoom for 
its 3.3 x 2.8 X 0.8-in. 
DiMAGE Xi digital camera 
($599). Minolta engineers 
solved the depth issue by 
using a high-quality prism 
that bends the optical path, 
allowing the optical zoom 
to be positioned vertically 
within the camera body. The 
3-megapixel camera boasts 
many of the features of Mi- 
nolta's larger cameras, includ- 
ing an e-mail copy function 
that creates a compressed JPEG 
file for fast uploads, 15-second 
audio captions and voice mem- 
os, and 35-second movies at a 
15-frame-per-second rate in 
320 X 240 resolution. 



The DiMAGE Xi comes 
with a 16MB Secure Digital 
card and can store nine 
frames in fine mode (3- 
megapixel resolution). Its 
NP-200 lithium-ion battery 
provides enough power 
to capture 120 frames in 
standard-usage mode. 
The overall trend in digi- 
tal cameras is toward smaller 
bodies, but how this is imple- 
mented varies among manufac- 
turers. Minolta, for example, 
wants to plug as many pixels 
and zoom features into the 
DiMAGE line as possible, 
while Sony wants its DSC line 
to remain basic and stylish. 

"There's an adoption of digital 
imaging that's mass-market 
driven," says Jim Malcolm, senior 
marketing manager for digital 
still cameras at Sony. "This con- 
sumer is tech-interested but not 
tech-sawy. So we've taken fast 
microprocessors, automated fea- 
tures and sharp, precise lenses, 
and we've put them in a package 
with flash and appeal." 

Sony has no plans to make its 
designer cameras more powerful 
in performance. You won't see an 




MINOLTA DIMAGE Xi 



optical zoom lens, for instance, 
but you'll find fast startup times, 
automatic flash features and a 
movie-clip mode. (Sony also has 
several lines of digital cameras 
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SONY PEG-NX70V CUl 

for more serious photographers.) 
The DSC-U20 Cyber-shot U 
($270) is intended to be the 
casual model people have with 
them all the time, while the larg- 
er, more expensive cameras like 
the DSC-F717 and the DSC-S85 
are meant for special occasions 
and vacations, Malcolm says. 
With a 2-megapixel sensor and 
matched lens, many consumers 
will find that the DSC-U20 offers 
all they need. The 3.3 x 1.6 x 
1.1 -in. camera comes with an 
8MB Memory Stick. 

Component miniatur- 
ization has opened the 
door for integrating cam- 
eras vnth other electronic 
gadgets. For instance, 
you can take 
the Memory 
Stick out 
of your 
DSC-U20, 
slip it 
into your 
Sony 
PEG- 

NX70V CLIE 




PDA ($600, plus 
$150 for a wireless card), and 
then store more pictures on it 
using the clever camera built 



PENTAX DIGIBINO DB100 



into the hinge of the PDA's cover. 

Miniaturization can come at a 
performance cost, though. The 
CCD sensor in the PEG-NX70V is 
a mere 310,000 pixels — one-third 
the pixel count of a 1 -megapixel 
camera. The maximum image 
size supported by the built-in 
camera is 640 x 480 pixels, and 
image quality falls short of the 
capabilities of the PDA's brilliant 
display. The camera works well 
capturing quick shots 
for e-mail attachments, 
but they're not print 
quality. 

Motorola's T720i 
phone ($249 to $299) 
has a slot for an optional add-on 
camera that comes bundled with 
the phone. The impetus behind 
the cellphone camera is Multi- 
media Messaging (MMS), a mes- 
saging service for vdreless de- 
vices that lets you send images 
to other phones or devices. The 
Motorola clip-on camera takes 
320 X 240-pixel images, but in a 
low-quality format. The resolu- 
tion is limited not only by the 
camera's output capability but by 
the limitations of the MMS stand- 
ard, which blocks messages 
larger than 30 kilobytes. Accord- 
ing to Steve Shapiro, Motorola's 
director of marketing, 
the primary application 
for the camera is to 
send photos to friends 
during MMS sessions. 

Patents 
relating 
to a com- 
bination 
binoculars/ 
camera go 
back more 
than 10 
years, but 
the design 
wasn't truly put 



to the test until 
components 
became small 
enough for a 
portable pack- 
age. John 
Carlson, sport 
optics sales 
supervisor for 
Pentax, says 
his company's 
DigiBino 
DBIOO ($392) 
owes its exist- 
ence to the 
shrinking of 
sensors, flash 
memory and 
digital LCDs. 
The cam- 
era's 1- 
megapixel 
sensor cap- 
tures images 
to internal 
memory, then 
displays 
them on the 




MOTOROLA T720i 



For Technology News And Story Updates 

Check the PM.Zone Web site at 
popularmechanics.com/tech 



LCD viewfinder, which extends 
from the bridge of the binoculars. 
To use the binoculars, you adjust 
the right eyepiece, then the main 
focus, then the left eyepiece, and 
then the main focus again. The 
camera is linked to this focus 
process — you cUck the shutter 
when focusing is complete. 

The low resolution of the 
DigiBino DBIOO limits prints 
to 4 X 6, but Carlson says a 
2-megapixel design is in the 
works for this summer. 

As zoom lengths and mega- 
pixel counts extend the upper 
end of the digital camera market, 
look for convenience features 
and smaller sizes to drive the 
mass-market digital camera. 
"People want cameras that are 
capable," says Jon Sienkiewicz, 
vice president of marketing for 
consumer products at Minolta, 
"but they also want cameras that 
are easy to carry." IN 
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In 1923, a small watchmaker in 
Switzerland designed the first watch to 
display the day, month, date, and 
AM/PM. Only 100 of these magnificent 
timepieces were ever made and this watch 
was almost lost to history. Today, they are so 
rare that one original Steinhausen watch ain 
fetch more than $300,000 at auction. 

These watches were among the most 
stylish of the roaring 20s. And yet no one 
has attempted to remake the Steinhausen of 
1923 until now. The watch design that you 
see here has been painstakingly recreated 
from the original to please even the most 
discerning owner. The owner of this classic 
multifunctional watch is sure to look 
distinguished and set apan from the crowd. 
From the sweeping second hand to the 
roman numerals on the unique ivory^ 
colored face, every detail has been carefull|^ 



reproduced. This reissue of this fine 
timepiece is limited to 5000 watches making 
it one of the most exclusive watches available 
today. 

This watch has an classic mechanical 
movement, the kind desired by fine watch 
collectors. We have updated this move- 
ment with automatic power thus the watch 
never needs batteries and never needs to be 
wound. The watch comes in a beautiftil 
mahogany toned wood case and comes with 
both interchangeable black and brown 
leather bands. 

This is a chance to claim a piece of 
watchmaking history in an elegant design 
that is still priced to wear everyday. This 
offer is being made directly to you so you 
can add this watch to your own collection 
at a very affordable price. The watch 
comes with a 30 day no questions asked 



money-back guarantee. If you're not 
completely satisfied, simply return it for a 
full refund of the purchase price. 

Not Available in Stores 

Call now to take advantage of this 
limited offer. 

Steinhausen 1923 ^pS^$\99 + S&H. 

800-859-1466 

Promotional Code STW130 
Please mention this when you call. 

To order by mail, please call for details. 
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products for your next ten years. 
14101 Southcross Drive W., Bumsville. MN 55337 



For fastest service, caU toll-free 24 hours a day 800-859-1466 
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We go green. 



These have been interesting times for the Popular 
Mechanics fleet. We say goodbye to two very fun-to- 
drive members and watch as one of the fleet leaves 
on a flatbed. And we welcome what may be next in 
the development of personal transportation. 

Honda Civic Hybrid 

Perhaps more in the automotive industry than 
most, yesterday's future is now. Yes, we're still 
waiting for those flying cars 
that we heard were coming. 
But there are cars with thinking cruise control, 
ultrasonic parking aids and night vision. And 



here's a solid 
5-passenger, 
4-door family 
sedan that's 
powered by a 
gasoline/electric 
hybrid engine. 



Test Summary: 
Honda Civic Hybrid 

Report number: 1 
Base price: 519,550 
As-tested price: S1 9.550 
Extra-cost options: None 
Drivetrain: 1.3-liter SOHC inline Four with 
1 0-kilowatt DC electric motor. 5-speed 
manual transmission, front-wheel drive 
Engine performance: 93 hp/116 ft. -lb. 
EPA fuel economy: 46 city/51 hwy 



UPDATE 



Really, when we 
were in kindergarten, who woulda thunk it? 

The Honda Civic is not the first hybrid passenger 
car available to the general public. But it is the first 
truly practical one for carrying big families and 
their stuff around. The Toyota Prius is certainly on 
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a technological par with the 
Civic, but the Prius is cer- 
tainly more cramped inside 
than a Civic. 

So we ordered up a 
Civic Hybrid to see what 
daily life would be like 
vrith. one. It should be 
interesting getting used 
to the peculiarities of the 
hybrid drivetrain. 

Our Civic Hybrid is pretty 
bare-bones in that it has no 
optional extras. But it's as well 
equipped as any nice Civic. That 
means automatic climate control, 
an AM/FM/CD sound system, 
cruise control, and power windows 
and door locks. It also comes with 
ABS and side-impact airbags for 
the front-seat occupants. 

Stay tuned to see how well 
yesterday's future car works in 
today's world. — Don Chaikin 



Jeep Liberty Lunited 

Just before our Jeep's long-term test ended, the 
whole East Coast was slammed by a late-winter 
nor'easter that puked a few feet of snow on 
everything from Washington, D.C., to Boston. 

We could not have come up with a more per- 
fect opportunity to test the mettle of our Liberty. 
These were real-time, real-world combat condi- 
tions. We couldn't wait to pop the center-console- 
mounted lever into "Full-Time 4wd." Even with 
the stock — and in our opinion rather limp — all- 
season tires, which do not have a very aggres- 
sive tread, the Jeep pulled us out of the driveway, 
through 4- and 5-ft. drifts, and got us through the 
50 miles to the office. Yes, only in a Jeep. 

Our Jeep ran through more than 18,000 hard 
test miles and, except for routine maintenance, 
we have not one thing to report that needed 

special attention — the 
hallmark of a 
well-made 
vehicle. 




Test Summary: 
Jeep Liberty Limited 

Report number: 4 (see PM, 3/03, 12/02. 9/02) 
Total miles driven: 18,989 
Miles driven since last report: 7094 
Average fuel economy: 14.2 mpg 
Worst observed fuel economy: 12.1 mpg 
Best observed fuel economy: 16.2 mpg 
Maintenance/repair costs: Scheduled 
service, SI 01 



you re 
looking for 
a compact SUV 
with the guts of a lion, 
we'd recommend the Jeep Liberty 
in a flash — despite its having 
what we feel is somewhat lame 
fuel economy for a relatively 
small vehicle. — Joe Oldham 
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Subaru WRX 

Our spunky little 
wagon is ready 
for its second 
service, and 
we're happy 
to report that 
it's running 
like the 
proverbial 
clock — only 
faster. Much 
faster. 

Now that the 
drivetrain has 
been totally broken 
in, the engine simply 
feels stronger and even 
more willing than we re- 
ported last time. The automatic 
transmission remains the weak 
link, or rather the slow link, in 
the power delivery. But if no 
shifting is required, the power 
comes on swiftly and smoothly, 
with no turbo lag — just the wel- 
come rush of steadily building 
boost and go power. 

The rally-bred WRX showed its 
heritage during the winter's sev- 
eral snows. Stable, predictable 
and easily drivable, the WRX 
was a joy in the white stuff, driv- 
ing past much more expensive 
and much larger vehicles that 




Test Summary: Subaru WRX 

Report number: 3 (see PM, 3/03, 12/02) 
Total miles driven: 10.002 
Miles driven since last report: 3046 
Average fuel economy: 21 .2 mpg 
Worst observed fuel economy: 16.9 mpg 
Best observed fuel economy: 25.1 mpg 
Maintenance/repair costs: None 

are touted as being made for just 
these conditions. 

Of course, our little wagon had 
to sit out the record-breaking 
storm on Presidents Day, when 
we received 2 ft. of snow. As 
willing as it is, the WRX just 
doesn't have the ground clear- 
ance to claw its way through 
drifts that come up to its door 
handles. —D.C. 




Saturn Viie 

Our Saturn has just 
ticked over 10,000 
miles. It has 
made a trip 
back to the 
dealer for its 
first service 
and for the 
correction 
of a couple 
of problems. 
The rear lift- 
gate was ad- 
justed and now 
closes properly 
without rattling. The 
passenger-side wind- 
shield washer nozzle had 
parted company with its bracket, 
and was replaced. And a subtle 
clunking noise in the front sus- 
pension was diagnosed as No 
Problem Found by the dealer. 
Perhaps the mechanic's car 
clunks a lot, because it sounds to 
us like a defective strut bearing 
or a bad shock. A few days after 
the service, the other windshield 
washer nozzle ricocheted off the 
windshield headed for parts un- 
known, leaving us again with a 
windshield washer that blew a 

Test Summary: Saturn Vue 

Report number: 3 (see PM, 3/03. ia02) 
Total miles driven: 10,027 

Miles driven since last report: 4152 

Average fuel economy: 21 .0 mpg 
Worst observed fuel economy: 15.9 mpg 
^ Best observed fuel economy: 22.7 mpg 
Maintenance/repair costs; Scheduled 
service, SI 20.48 



pencil-thick stream onto 
one side and none on the 
other. At least this time it 
washed the driver's side. 
Of course, these minor 
^ problems proved moot. We 
returned to the Vue parked 
safely in the lot of our local 
Home Depot one day to 
find that a mysterious and 
rather large crack had ap- 
peared in its windshield. 
So back to the dealer it was 

for a new windshield, as 
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well as a new washer 
nozzle and a second opin- 
ion on the clunk. Second 
opinion: same as the first. 

In the meantime, the 
awd Vue shows no con- 
cern dealing with the 
accumulations of ice- 
covered snow that seems 
intent on sticking around 
for another month or so. 

—Mike Allen 

Merciuy Marauder 

No sooner did our Ma- 
rauder leave the dealer 
after getting its sched- 
uled first service than it ended 
up right back there. The second 
visit was most definitely an un- 
scheduled one. Suffice it to say 
that the Marauder had a serious 
intersection encounter with a 
Honda Accord one evening. Hap- 
pily, no one was hurt. The vehi- 
cles themselves, on the other 
hand, left the scene on flatbeds. 

The scheduled service, by 
the way, cost nothing since our 
Marauder is covered by Mercury's 
service plan. 

Before we were waylaid, sev- 
eral editors who drove the 
car were impressed with 
its performance and pres- 
ence. And everyone who 
rode in the Merc found 
it exceedingly comfort- 
able for cruising, front 
seat or back. However, a 
few of the drivers have 
asked for snappier off-the- 
line performance. — D.C. 

IzifiiiitiGSS 

Right to the end of its test, the 
G35 continued to send mixed 
signals to whomever on our staff 
drove it. Some staffers still could- 
n't find a comfortable driving 
position despite eight buttons 

For Automotive News And Story Updates 

Check the PM.Zone Web site at 
popularmechanics.com/auto 




_ Test Summary: 
Mercury Marauder 

Report number: 2 (see PM. 3/03) 
Total miles driven: 4220 
Miles driven since last report: 3872 
Average fuel economy: 17.2 mpg 
Worst observed fuel economy: 15.4 mpg 
Best observed fuel economy: 19.6 mpg 
Maintenance/repair costs: Scheduled 
service, SO 

just to adjust the driver's seat. 
The drivetrain was super. But, 
the gear selector lever worked 
opposite of what you would 
expect because 
Nissan 



saved money by not reversing 
the pattern when they converted 
the car to lefthand drive. Ditto 
the climate controls and the 
sound system. 

But — and it's a big one — ^you 
can put up with a lot when a car 
is a performer. At least we can. 
And the G35 is very much a 
performer. Remember, it's a rear- 
driver, has a sport 
suspension 
and 260 
hp. 




Test Summary: Infiniti G35 

Report number: 4 (see PM. 3/03. 12/02, 9/02) 
Total miles driven: 21,444 
Miles driven since last report: 7499 
Average fuel economy: 19.8 mpg 
Worst observed fuel economy: 17.7 mpg 
Best observed fuel economy: 23.7 mpg 
Maintenance/repair costs: Scheduled 
service. $120 



Fact 
is, gen- 
erally, the In- 
finiti satisfies. For a 
$35,000 car, we wish the G35 had 
fewer nagging traits that detract 
from the overall driving experi- 
ence. On the other hand, one 
member of the staff likes our G35 
so much that he may buy it. — J.O. 
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Movies and media collide in this 
new game from the writers and 
producers off the "Matrix" ffilms. 

BYTOBEY GRUMET 




It was a big night for video games. To kick off the 
release of "The Matrix Reloaded," the blockbuster 
sequel to "The Matrix," a brand-new video game 
waajunveiled at a star-studded event at Warner 
Bros. Studios in Los Angeles. That night, Shiny 
Entertainment (a division of Infogrames) and Atari 
made gaming history with Enter The Matrix — the 
first intensive collaboration between a video game 
publisher and a major movie studio. 

Enter The Matrix does not just follow the events 
in the movie (in theaters May 15). It has its own plot 
written by the movie's directors, Larry and Andy 
Wachowski. The game also was produced and di- 
rected by the Wachowski brothers, and the action 
was coordinated by the film's fight choreographer, 
Yuen Wo Ping of Hong Kong, and his team. 

As a player, you assume the role of one of two 
main characters — Niobe, a pilot (played by Jada 
Pinkett-Smith), or Ghost, a Zen master/weapons ex- 

VIDEO GAMES Tn^ltw^J, 

You also see other characters from the film, includ- 
ing Neo, Trinity, Morpheus and the evil Agent Smith. 

Ghost and Niobe have their own separate story 
lines, and since you interact with other characters 
and events. Enter The Matrix is never the same — 
no matter how many times you press Start. 

One of the most exciting things about the game 
is that you possess the same skills as the movie 
characters. Adding to the experience is the fact 
that the game was created simuhaneously with the 
film — much of what you see is animation made 

For Technology N ew s And Story Updates ^^^^ 

Check the PM.Zone Web site at film set. 



For Technology News And Story Updates 

Check the PM.Zone Web site at 
popularmechanlcs.com/tech 



Many of the 



Jada Pinkett-Smith 
struts her stuff as a 
super-speedy pilot 
Here, she's seen 
kicking some butt. 





actors, including Wong and Pinkett-Smith, did 
double duty, shooting footage for the game as well 
as the film. All of the characters' movements were 
created using motion-capture technology. 

"The major difference between acting for the 
film or the video game was the high degree of mo- 
i ^^^^^^ 1,1 -1 ^ ^^'^ facial 

^^^^^^ ' ^^^^■^■^^W'^ Wong says. 
^^^L ^■^K "Motion 

^^^^B ^^^Bi ture more 

^^^^B ^IHt ' ^^^^ 

E-r ~^^ a^^^i- a play, you're 

H|||H ^ A vS|m » ^ on a bare 
L ffij stage trying 

to imagine 

You can jack in as Ghost, Anthony Wong's ^YiaVs going 
weapons expert and Zen master. , 

on around 

^^VHHI^fiHHHV^PP^H you. the 

I^^^^Ull^UUjJgmjU^J speed of the 

IL " ' ' ~1 motion-cap- 
k I ture filming 
k ^^H^V }^^v I both Jada and 
If ^ ^mF^ I ^ '^^^^^ ^^'"^ 
■ ^ ^^HrjB^'> '^ I on our feet." 
P [;^^^^^ ' I As for the 

facial capture, 
iBlrWninBIBBBWIBBWliMiBIB Wong found 
^^^^Qffi^^^^^^^^Q^^^^H this the hard- 
■SQRQggnMHjnKI est 
QS|^^BK^E^9QS^QQH was acting out 
^UI|U|^||g||y^Juy|SQ^^H scenes with 
■||||IS|jEji|l|S3G^^ just my facial 

IpHpljUyMH expressions. 
KyMplHH^ Kind of like 

■■riiBillrilHilllMillillllllll^ playing tennis 

with both hands tied behind your back." 

Also included is an hour of new "Matrix" film 
footage — shot exclusively for the game. Enter The 
Matrix will be released on May 15. It can be played 
on any gaming system and on PCs. HI 
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Summer 
^cation# 

We test 11 self-propelled mowersC^.;;^^' i 

. BY ROY BERENDSOHN, Photos by Tom Khnck y ^ / 

\ ; ^ <■- ■■■ ^ -^-v^^k:^ [f 

There's nothing like the smell of fteshly 6ui ' j> - ■ 
grass in the spring. And a healthy, deep green 'va'/ / m 

lawn is one of life's simple pleasures. But cut- -V'^^ 
ting the lawn may or may riot be a pleasant ex- 
perience. A mower can leave a ragged edge, bog down in tall 
grass, or be stubbornly difficult to start. A machifie like that re- 
moves the pleasure from the work, and the experierice becomes 
something you dread. 

Knowing that you have a summer's worth of mowing ahead of 
you, we decided to give you a hand, at least as far as mower shop- 

COMPARISON TEST 

looked at 1 1 self-propelled 
mowers. All of them can be converted to handle clippings in one 
of three ways — discharged out of the deck, discharged into a bag, 
or mulched into fine particles and discharged below the deck. We " 
matched the mowers as closely as we could in terms of horsepow- 
er and features. And then we let the clippings fall where they may.. 
Read on before you shop for a lawnmower this spring. Your choice 
of product could affect just how long summer feels to yo.u. • • , • 

Toro > 

Toro calls its mower the Personal Pace because it's equipped '^^ 
with a push-bar-activated drive system. The faster you walk be- 
hind the mower, the faster it goes. The mower delivers on its 
promise, matching its ground speed precisely to your walking 
speed. Aside from that, the mower is well-balanced and easy 
to maneuver. It comes with an easy-starting Tecumseh engine 
that's guaranteed for two years to start on the second pull, or 
Toro repairs it for free. The mower's rear-mounted bag and 



■^7 



HOMEI 




side-discharge deflector are a 
snap to use. 

Honda 

The Honda mower produced a 
very nice quaUty of cut, owing to 
a unique twin-blade design, and 
it bagged as perfectly as any- 
thing we've ever seen. Its engine 
started easily but was not espe- 
cially powerful. The testers 
were divided whether its three 
speeds were enough. Some felt 
that another two speeds would 
help make the product a bit more 
comforteJale to walk behind. An 
unusual feature on the Honda is 
its rear-mounted, side-discharge 
chute. It fits into the same hole 



that the mulching plug uses. The 
rear mounting position gives the 
mower slightly more side clear- 
ance compared to other designs. 

John Deere 

Weighing just 85 pounds, the 
Deere proved to be a nimble 
and effective mower. It's a pow- 
erful machine that received 
high marks in cutting perform- 
ance, and it was comfortable to 
operate. The blade-control lever 
has a flattened handgrip, and 
the mower's handle height is 
easily adjusted with two knobs. 
The Deere was the only mower 
with a 2-lever deck height ad- 
justment that was easy to use. 



CRAFTSMAN 



This design also saves weight 
because it eliminates the heavy 
linkage associated with a single- 
lever design. 

Craftsman 

The Craftsman is equipped with 
a smooth-running and powerful 
5.5-hp Honda engine. The mower 
got high marks for comfortable 
control levers and a bag that was 
easily removed, installed and 
emptied. Likewise, the side- 
discharge deflector quickly slid 
into position below the spring- 
mounted mulching hatch. The 
only substantial complaint with 
the machine is with the respon- 
siveness of its drive system. The 



LAWNMOWER SPECIFICATIONS 


MANUFACTURER & 
MODEL 


ENGINE/ 
HORSEPOWER 


CUT 
DIAMETER 


SPEEDS 


BAG 
DISCHARGE 


WEIGHT 


SOUND LEVEL 
(dBA)* 


PRIMER 
BULB 


DECK HEIGHT 
ADJUSTMENT 


PRICE" 


ARIENS 

LM21 91152500 


Briggs & 
Stratton/6.75 


21 in. 


Variable 


Rear 


1051b. 


95 


Yes 


Two levers/ 
cotter pins 


$550 


CRAFTSMAN 
917.37700 


Honda/ 
5.5 


21 in. 


Variable 


Rear 


1081b. 


96.4 


No 


One lever 


$430 


CUB CADET 
SR 621 


Kawasaki/ 
6.75 


21 in. 


Six 


Side chute 
to rear 


101 lb. 


91.6 


Yes 


One lever 


$460 


JOHN DEERE 
JS63 


Briggs & 
Stratton/6.75 


21 in. 


Three 


Side chute 
to rear 


85 lb. 


93.5 


Yes 


Two levers 


S475 


HONDA 
HRB21TDA 


Honda/ 
5.5 


21 In. 


Three 


Side chute 
to rear 


91.51b. 


96.8 


No 


Four levers 


S620 


HUSQVARNA 
6521 RS 


Briggs & 
Stratton/6.5 


21 in. 


Six 


Rear 


981b. 


98.5 


Yes 


One lever 


$450 


LAWN-BOY 
10362 


Tecumseh/ 
6.5 


21 in. 


Variable 


Side chute 
to rear 


741b. 


93.7 


Yes 


Four levers 


S320 


SNAPPER 
FRP2167517BV 


Briggs & 
Stratton/6.5 


21 in. 


Six 


Side chute 
to rear 


861b. 


94.8 


Yes 


Four levers 


$600 


TORO 
20017 


Tecumseh/ 
6.5 


22 in. 


Variable 


Rear 


81 lb. 


94.5 


Yes 


Four levers 


S360 


TROY-BILT 
Pro Cut 310 


Briggs & 
Stratton/6.5 


21 in. 


Six 


Side chute 
to rear 


961b. 


90 


Yes 


One lever 


$430 


YARD-MAN 
978 Q 


Briggs & 
Stratton/6.5 


21 in. 


Six 


Side chute 
to rear 


101 lb. 


92.6 


Yes 


One lever 


$380 



* Decibel rating taken at operator's position. * 
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* Estimated street prices. 
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mower's variable speed did not 
seem to allow the testers to find 
the mower's optimal ground 
speed. It either was a bit too fast 
or too slow. This may be reduced 
as the drive system wears, or by 
adjusting the tension on the 
mower's drive cable. 

Troy-BUt 

The Troy-Bilt was the only ma- 
chine in our test that came with 
the recently developed Touch-N- 
Mow starter system (an option on 
MTD products). This is a spring- 
loaded stcirter mechanism. The 
first time you use the mower, you 
pull start it as you would normcil- 
ly. When you let go of the engine- 
control lever, the engine uses its 
remaining revolutions to v/ind 
the spring-loaded mechanism. 
The next time, you just press a 
button to start the mower (a re- 
movable safety key prevents chil- 
dren from starting the mower). 
The starter was vmiversally well 
received, as was just about every- 
thing else on this product — ex- 
cept its bag design. We felt that 
the side-discharge chute leading 
to a rear bag was cumbersome. 
A bag that attaches directly to the 
rear of the deck is simpler and 
proves to be just as effective. 



Cub Cadet 

The Cub Cadet was one of 
three mowers in the ^V^*^ 
test equipped with a Jj^J 
6.75-hp engine. The 
Cub's Kawasaki engine 
proved to be the second 



quietest, and we found that it 
provided more than enough 
power for anything you would 
mow. That feature moved the 
Cub closer to the commercial 
end of the spectrum. Another 
heavy-duty feature that we like 
on the Cub is a transmission that 
uses a rugged belt-and-chain 
drive (also found on the Troy-Bilt 
and Yard-Man). A drawback to 
this is that it has increased 
rolling resistance when the 
transmission is disengaged 
(when you back up to mow 
around a shrub, for example). 

Yard-Man 

The Yard-Man mower is a compe- 
tent grass-cutting machine that's 
nearly identical to the Cub, ex- 
cept with a sUghtly smaller en- 
gine. There's no question that it 
is an easy-starting, smooth-run- 
ning mower with sufficient pow- 
er. It has comfortable, well-placed 
controls, and the six speeds 



SNAPPER 



available provide an adequate 
range to suit cutting conditions 
and the operator's pace. But its 
bag design (a side chute leading 
to a rear-hung bag) received low 
mcirks from the testers. 

Husqvarna 

This mower was a good, all- 
around performer. The testers 
had minor complaints about the 
comfort and location of its control 
levers, but found the mower to 
be smooth starting, light and ma- 
neuverable, as well as ein effec- 
tive bagger and side-discharge 
machine. The Husqvarna was 
easy to convert among its various 
functions. No major complaints 
were made regarding the mower. 
Its engine, however, tested the 
loudest of the 11. 

Snapper 

The Snapper has the vddest 
speed range of any of the mow- 
ers, a comfortable drive control 




LAWN-BOY 
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The Craftsman has a single-lever deck 
height adjustment. The well-shaped 
handle makes this easy. 




When a mower's bag is not rear mount- 
ed, it mounts to a side-discharge chute, 
as on the Yard-Man. 

lever, and it bagged clippings as 
cleanly as the Honda. Further- 
more, its large gate-mouth bag 
was easy to empty. The mower 
had low rolling resistance when 
the drive system was disen- 
gaged. All of these things made 
for a very effective mower. We 
gave it low marks on converting 
between functions (switching 
from mulching to bagging, for 
example). We don't think a 
vrrench should be required to 
install a side-discharge chute, 
a mulching plate or the side 
chute that leads to the bag. 
We think that the mower is an 
ideal machine for cutting tough. 
Southern-species grasses under 
conditions in which you set the 
mower up then leave it like that 
for the entire season. 

Aliens 

The Ariens was the most com- 
mercial-like mower that we test- 



Toro's mower has a spring-loaded 
mulching cover plate. Flip the plate up 
and slide in the side-discharge deflector. 

I ^ I 




Several mowers have variable-speed 
drive systems. To adjust the speed, you 
squeeze or release a drive lever. 




A compromise between variable-drive 
and 6-speed machines are those with 
three speeds, as shown on the Deere. 



ed. Its workmanship is excellent 
and it ranked with the Honda and 
Snapper as an outstanding bag- 
ger. Its results in side-discharge 
mode were similarly impressive. 
The Ariens has a deck configura- 
tion, blade and discharge port 
shaped to produce a nearly fluid 
stream of clippings out the side. 
If this is important to you, this 
may be your product. It was the 
only mower equipped with front 



Testers favored designs with a rear- 
mounted collection bag. The Ariens bag 
mounts under a spring-loaded cover. 




The Snapper was among the mowers 
with six individual drive speeds. Its 
rear-facing lever is easily adjusted. 

caster wheels, which is just as 
well. A mower this size shouldn't 
need casters, but when it weighs 
105 poimds, casters make sense. 
A locking lever prevents the 
casters from swiveling in side- 
hill mowing. The Ariens has a 
wide speed range and, as with 
the Snapper, you have to trot 
to keep up with it in top speed. 
The mower's speed control is a 
rod with a ball handle. Grip the 
ball and move the rod forward 
or back. The testers agreed that 
this design, though rugged, 
was also awkward. 

Lawn-Boy 

All testers agreed that this prod- 
uct is out-of-date. It was the 
least capable with moist grass, 
and clogged easily when the 
grass was damp vnth dew. In 
an ideal world, you wouldn't cut 
damp grass, but we all know 
that sometimes it's unavoidable. 
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You finally have the yard you've always dreamed of - 
now how about the yard tractor to match? Look no 
further than our full line of Craftsman* Deluxe Yard 
Tractors. Topof-the-line from top to bottom, if there's 
a feature that's been engineered to improve 
your yard mowing experience, 
we've considered it. With 
20-plus horsepower, a 
cast-iron front axle 
and Turf Max 
tires, each tractor 
is built to drive like 
a car. With foot pedal ccntroli 
electronic ignition, clutch and crui' 
control, you'll feel like you're behind the wheel of 
^^j^^ jj^jpj l^^ one. And of course, like any 
Where else?"" vehicle worth its salt, they 
include all tbe bells and whistles. Like six cutting 
positions with heavy-duty mowing decks up to 




48-inches to ensure a smooth, even cut across 
a wide surface area. A nose roller to eliminate 
clumping. An 18-inch turning to hwe a look at 

our complete line of 

radius for easy maneuverability, craftsman Deluxe 

^rd Tractors, log on 
even in the to craftsman.com 

tightest spots. And a 
DieHard* battery under the 
hood to make sure 
you're up and mowing 
in no time, every time. 
Top it off with over 100 
accessories covering 
everything from bagging 
to mulching to snow removal, and you're not only 
sure to have one of the best-looking yards on the 
block, but a few jealous neighbors as well. So, 
what's it gonna take to put you on this tractor today? 
Just a visit to a Sears or Sears Hardware Store, 
or log on to craftsman.com. Your chariot awaits. 




MAKES ANYTHING POSSIBLE* 
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Honda's handle is adjusted using a 
large knob. No tools are necessary to 
change the handle position. 




Because it has a pushbutton starter, 
the Troy-Bilt comes with a removable 
key to prevent accidental starting. 




Testers liked control levers positioned 
above and below the handle. The 
Deere's flattened grip is comfortable. 



The Lawn-Boy's side-discharge 
chute and mulching plate can 
be described only as ridiculous. 
Two testers burned their knuck- 
les on the muffler and on the 
head fins when converting the 
mower between functions be- 
cause the mounting hardware is 
too close to these hot surfaces. 
Any saving graces on this mow- 
er? Well, it has a quiet, easy- 
starting Tecumseh engine. 




Some mowers use a cotter pin to hold 
the handle in position. This was less 
convenient than a knob. 




Both control levers on the Husqvarna 
are positioned above the handle. This 
is not particularly comfortable. 

Conclusion 

With one exception, all the mow- 
ers in this test mowed effective- 
ly, so our rankings have more to 
do with comfort and ease of use 
than mowing capacity. Our ad- 
vice would be to look at more 
than one mower in your price 
range. Our comments are in- 
tended to help you think about 
the variables that make a mower 
a good fit for you. 

With that said, the Toro Per- 
sonal Pace walked off with the 
test — to resort to a bad pun. At 
$360, it also proved to be the 
test's value leader. If your defini- 
tion of a mower is one that is 
well-balanced, easy to use, light- 
weight and provides a good cut, 
then this is your product. 

Honda, Deere and Craftsman 
ranked a very closely spaced 

For Home News And Story Updates 

Check PM.Zone Web site at 
popularmechanics.com/home 



second, third and fourth, despite 
the differences in price. We think 
that the Craftsman, at $400 on 
sale, is a particularly good buy. 

The mower we ranked next 
was the Troy-Bilt, owing to its 
Touch-N-Mow starter system. 
We can't comment on its long- 
term durability, but we were 
impressed by its ease of use. 

The Cub Cadet and the Yard- 
Man ranked sixth and seventh, 
but the results between the two 
were almost too close to call. 
The Cub is a particularly good 
fit if you need the extra power 
and torque provided by its 
Kawasaki engine. If the extra 
power isn't important, the Yard- 
Man is certainly a good buy. 

The Husqvarna mower ranked 
closely behind the Cub and 
Yard-Man. This is a good ma- 
chine, easy to use and a compe- 
tent cutter. It's more expensive 
than two of the three other ma- 
chines that were ranked closest 
to it. If you can get it on sale, it 
would be a good deal. 

The Snapper and Ariens rank 
next, and like the Cub and Yard- 
Man, the test results between 
these two are almost indistin- 
guishable. The Snapper has the 
edge because it's a bit easier to 
use. Both mowers are solid and 
well built. They provide high 
cut quality and spotless bag- 
ging performance. Furthermore, 
we suspect that they would be 
very durable. Their lower rank- 
ings are due to the fact that 
they are not as easy to use as 
the other products, and they 
are expensive. 

That leaves the Lawn-Boy. 
This time-tested brand ranked 
not only last, but far below the 
other products — almost out of 
the running entirely. Keep the 
Tecumseh engine on it, we say, 
and bring the rest of the mower 
up to date. IN 
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Spread Milorganite fertilizer before till- 
ing. It's an organic, slow-release fertilizer 
formulated to promote root growth. 

ignored — especially if the new 
homeowner is less than willing 
to pay for extras. Worse yet, 
rushed landscaping can lead 
to poor drainage, and building 
scraps get plowed under, creat- 
ing fungus problems for years 
to come. Even the choice of 
sod can spell trouble if it's not 
grown with your particular 
climate in mind. 




Flag the sprinkler heads and all other 
surface features to avoid damaging 
them with the tiller. 




Cover ttie lawn with a double applica- 
tion ofpelletized gypsum. Gypsum 
softens clay and reduces acidity. 




Spray the weedy areas with a broad- 
spectrum plant killer. If you plan to 
reseed, spray the entire lawn. 



While it may be possible to 
manage bad soil, bad grass or 
poor drainage, it's tough when 
you face all three. That was the 
case here. Our grass had little 
heat tolerance and needed regu- 
lar doses of pricey fungicide. But 
the biggest problem was the clay 
soil. In this dense earth, grass 
roots penetrated an inch or two, 
then spread out, to create the 




Use a heavy-duty rear-tine tiller to tear 
up and bury the old grass. You'll need 
to make several passes. 



thick layer of dead plant matter 
called thatch. Even our tree roots 
preferred thatch to the heavy 
clay. These problems, while 
rather serious, are fairly common, 
especially in new neighborhoods. 

Crafting A Solution 

The ideal solution here is to re- 
move 5 to 6 in. of clay soil, re- 
place it with topsoil and replant 
with a hardy seed or sod. But 
ours is a landscaped yard, with 
terraces, flowerbeds, fences 
and underground sprinklers. 
It allows little room for earth- 
moving equipment that might 
damage our concrete sidewalk 
and drive. And finally, this 
method is expensive. 

We preferred a more manage- 
able alternative — one that al- 
lowed us to do most of the work 
ourselves, using familiar lawn 
and garden rental equipment. 
We knew from gardening in this 
soil that it could be made work- 
able with enough clay-busting 
mulch tilled in. And with 2 in. of 
thatch underfoot, we knew where 
to find the dead plant matter. In- 
clude the green grass and a little 
sphagnum peat moss, and we 
would have enough decaying 
vegetation to improve the soil 
structure down to 6 or 7 in. 

We also added a double dose 
of pelletized gypsum, which re- 
duces acidity and breaks down 
the clay. Finally, we put down a 
double application of Milorgan- 
ite, an organic nitrogen fertilizer 
made from sewage (Milorganite, 
260 W. Seeboth St., Milwaukee, 
WI 53204; www.milorganite.org). 

As for the new grass, we 
chose a locally grown sod con- 
taining a blend of turf-grade 
fescues. For our climate, fescue 
offers several advantages. It 
grows deeper roots and is there- 
fore more drought tolerant. It's 
naturally more heat and disease 
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Between passes, have a helper shovel 
peat moss or some other mulch over 
the soil. Till it in thoroughly. 




Haul the extra soil to any spots that 
need elevation. Nov\f is a good time to 
sculpt new contours. 




Fill the channel with peat moss, topsail 
or mulch to provide more structure. 
Then till the entire area. 



resistant, and, because it's a 
clump grass, it needs less aerat- 
ing — about every three years. 
Fescue sod breaks apart rela- 
tively easily, so it's shipped and 
installed with a biodegradable 
plastic mesh beneath it. The 
latest fescue strains are very 
close to bluegrass in color. 

Still, there are some tradeoffs. 
Fescue is not quite as pretty as 




Use a flat shovel to trim any remaining 
clumps of sod near the sidewalk and 
other landscape obstacles. 




After several passes with the tiller, 
smooth the soil with a garden rake. 
Leave as much plant matter as possible. 

bluegrass in that its leaves are a 
little wider. Fescue doesn't propa- 
gate through the roots, so bare 
spots won't fill in on their own. 
In fact, it's a good idea to add 
more seed after aerating. But 
what you get for your trouble is 
a hardy lawn that requires less 
work, less water and fewer 
chemicals. New lawns are best 
established in spring or fall. 




tite'- ■ - ^- . ' 

To improve the drainage in a low area, 
till a channel, or drainage swale, first. 
Then remove the loosened soil. 

Getting Started 

The biggest part of the job is 
tilling the old lawn. But first 
you'll need to do a little prep 
work. Start by cutting into the 
sod in several locations to see 
how much thatch is in place 
(Photo 1). Areas with less thatch 
will need more peat moss or 
mulch. Shoot for at least a 70/30 
mix of soil and mulch. Next, put 
down a double application of 
pelletized gypsum, crossing the 
first application with the second 
(Photo 2). Check the instruc- 
tions on the bag for the correct 
spreader setting. Follow with a 
double application of organic 
fertilizer (Photo 3). 

Some sources recommend 
killing the lawn first, so the old 
roots won't sprout, but we opted 
to spray only a few weedy spots 
(Photo 4). If you plan to seed in- 
stead of sod, then killing the old 
lawn first is a good idea. Check 
with your garden center for the 
appropriate herbicide. 

If you have an underground 
sprinkler system, be sure to flag 
the sprinkler heads so their loca- 
tions are easy to see (Photo 5). 
Also, flag the meter pit or water- 
service stop box and any sprin- 
kler control boxes. Watch out for 
low- voltage lights and cables, as 
well. After a few hours with a 
tiller, it's easy to lose focus and 
grind right through them. 
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Green is part of the dream. 
Bordered by a hedge, a white fence. 
Or reaching uninterrupted to our neighbor's house. 
We can see green, bright in the hot sun. 

We can hear green, 
chattering with crickets at night. 
We can smell green, wet from the sprinkler, 
Sweet, fresh, rich with all the possibilities of life. 



For 75 years, Scotts' Turf Builder' has helped make American 
dreams greener. Helped lawns do the amazing things they do: 
generate oxygen, cool the air and reduce noise levels. 
All the while, providing a pretty nice carpet for bare feet. 

For help building your dream go to scotts.com 



Green 
is part of 
the dream. 




Turf Builder 

umFEsnuzER 
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Unroll the sod, making sure the joints 
are as tight as possible. Plastic mesh 
under this fescue sod is biodegradable. 



Use a utility knife to trim the sod to 
fit around sprinkler heads and other 
surface features in the lawn. 




Push a water-filled sod roller across the lawn to smooth the edges and press the 
roots into the soil. 



Tilling And Leveling 

This is heavy work for a garden 
tiller, so rent the biggest one you 
can find. We chose an 8-hp rear- 
tine model for the job. Even vnth 
that, v^e needed to make four or 
five passes before the soil was 
ready to rake. Set the tiller depth 
for a 6-in. cut and bear down 
slightly on the handles to keep 
the tines engaged on the first 
pass (Photo 6). After the second 
or third pass, have a helper shov- 
el peat moss or mulch over the 
soil and till it in (Photo 7). Trim 
the sod from the sidewalk and 
other hard-to-reach areas (Photo 
8) and toss these scraps in the 
path of the tiller. 

If you have a spot in the yard 
that doesn't drain properly, you 
can ease the problem by first 
creating a drainage channel, 
or swale, that's sloped to allow 
the water to run off. First, till the 
swale, then shovel out the loose 



soil (Photo 9) and move it to an 
area needing additional soil (Pho- 
to 10). We used this soil to cover 
the exposed roots of a few trees. 

You can check the drainage 
slope with either a builder's lev- 
el or laser level mounted on a 
tripod, but we opted for a simple 
solution: using a spirit level and 
a straight 2 x 4. If you choose 
this low-tech method, just check 
the slope over the length of the 
2x4 (Photo 11). When it looks 
good, slide the board forward 
one length and check it again. 

When you're satisfied vnth the 
slope of the trench, shovel peat 
moss, mulch or topsoil into it 
(Photo 12). This will add a little 
structure to the soil in the ditch 
when you till through it, while 
removing the lumpier thatch 
and grass content for the final 
grading. The goal here is to 
establish a rough slope before 
you till through the drainageway 



when tearing up the surrounding 
sod. Be sure to check the grade 
and make any fine adjustments 
before seeding or sodding. 

When you have each area 
tilled, smooth the soil with a 
garden rake (Photo 13). You'll 
bring some of the root material 
to the surface in the process — 
you may need to discard some of 
it, but leave as much as possible 
on the ground. 

The New Grass 

We opted for a sod installation 
because it provides an instant 
lavm with fewer weeds and al- 
most no erosion problems. Of 
course, sod is a lot more expen- 
sive than a bag of seed. We paid 
about 22 cents per square foot 
for turf fescue. Installation would 
have been another $300. 

Just unroll the sod, paying 
close attention to the edges 
(Photo 14). Don't leave any 
gaps. Trim the edges with a 
utility knife and cut around 
all sprinkler heads (Photo 15). 
Then, press the sod into the 
soil with a sod roller (Photo 16), 
and water it thoroughly. Keep 
the sod too wet to walk on for 
about a week, then water every 
other day for two weeks. Gradu- 
ally taper off, but water if need- 
ed on hot days. In spring, apply 
a pre-emergent fertilizer about 
10 days after sodding to prevent 
weeds from sprouting. 

Seeding makes a very good 
lawn, too, but it takes time. If 
you choose this route, use a fer- 
tilizer spreader to evenly apply 
just the right amount of seed. 
Until the lawn becomes estab- 
lished, you may need to control 
erosion with straw or a commer- 
cial equivalent — lawn and gar- 
den centers carry both. Use 4-in. 
plastic flex pipe on downspouts 
to control runoff while the new 
lawn takes hold. IN 
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Lots of reasons you get bare spots. 
One soil to fix them all. 





Scottsi' Enriched LawnSoil': The beginning of a great lawn. 

Great soil grows great grass. Scotts lawnSo/V contains premium organic materials, moisture 
retaining sphagnum peat moss and Scott f Starter Fertilizeil Jhe result. 33% more seeds 
germinate, with 25% thicker coverage than Native Topsoil. Put it down, add seed and water. 
Then watch bare spots disappear. For more on growing a great lawn, visit scotts.com. 
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BY NORMAN BECKER, RE. 
Illustration by George Retseck 



Venting A Roof 
With Unequal Pitch 

I want to install a ridge vent on 
my house. On one side, the roof 
is steeply pitched, and on the 
other side the roof has almost no 
pitch. What kind of ridge vent 
v»rill work in this situation? Also, 
there's a chimney in the center 
of the roof. 

DAVID E. MURRAY 
VIA INTERNET 

Normally, a ridge vent is installed 
on a roof with a pitch of 3-12 (a 
slope consisting of 3 in. of height 
for every 12 in. of horizontal dis- 
tance) or greater. When installing 
the vent, a slot is cut through the 
roof deck on both sides of the 
ridge, so both sides of the roof will 
be vented equally. In your case, 
since one side of the roof has a 
very low slope, the slot should be 
cut only on the steep slope. 

Since the chimney is centrally 
located, you wUl need two sepa- 
rate slots. Each slot should be cut 
12 in. from the chimney, and the 
vents should butt tightly against 
the chimney. 
In order for the 
ridge vents to be 
effective, they 




DORMER RIDGE VENT 




A ridge vent can be used on a roof with two unequal sloping surfaces. A vent slot Is 
cut on the steep side of the roof, but not on the side with a shallow slope. 



must work together with soffit 
vents. Air is supposed to flow in 
through the soffits and out 
through the ridge vent. If you 
don't have soffit vents, they will 
have to be installed. On the side 
of the roof with almost no slope, 
be sure there is an air path from 
the softit to the slot on the oppo- 
site side of the ridge. 

Sewage Ejector Pump 

I had a sewage ejector pump in- 
stalled in my basement when I 
had a bathroom put in. Now 1 no- 
tice that the pump is running in 



the middle of the night for no rea- 
son. What can be causing this? 

CHRISTINA FITCH 
VIA INTERNET 

A pump manufacturer that I 
spoke wdth suspects that a leaky 
check valve or a hung-up float 
svntch is causing the problem. If 
debris in the tank causes the float 
switch to hang up, the pump will 
continue to run. Also, a leaky 
check valve can cause liquid to 
drain back into the tank, which 
in turn causes the float switch to 
rise and activate the pump. 



Review: Fences & Gates 



Considering how popular fences 
and gates are, we're surprised there 
isn't more information available 
about their design, construction, 
maintenance and repair. This 142- 
page book sets out to correct that. It's 
loaded with excellent color photography, step-by- 
step sequences and clear illustrations. The bulk of the 
book is devoted to wood fences, but it gives you the 



basics on metal, chain-link, agricultural, vinyl and invis- 
ible pet fences.The sections on fence repair and main- 
tenance are particularly useful, as we haven't seen that 
covered anywhere else. If you'll be fence building this 
summer, this book is an essential. It costs about $1 7 at 
bookstores or, with $4.75 shipping, from the publisher: 
Creative Homeowner, 24 Park Way, Upper Saddle River, 
NJ 07458; www.creativehomeowner.com. 

— Roy Berendsohn 
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JOHN DEERE LT— X SERIES 

DELUXE SERIES LAWN AND GARDEN TRACTORS 



NOTHING LIKE PLANNING THE YARD OF YOUR DREAMS. 



0k 



NOTHING BETTER THAN HAVING THE TOOLS TO CREATE IT. 
NOTHING MORE REWARDING THAN WATCHING IT TRULY^COM^^ 




Up to 40 attachments for unmatched versatility, welded frames for durability, The Edge" Cutting System for precise, even 
cuts, and the support of John Deere professionals nationwide. For anyone who's working toward the perfect yard, they're 
the perfect tractors. 

MMMJohnDaaracam/honwownm 




John Deere 
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The next time you hear the 
pump running, go down to the 
pump and hsten for water flowing 
through the discharge pipe. If you 
hear water flowing, you have a 
leaky check valve or possibly a 
leak from the bathroom toilet. 

If you do not hear water flow- 
ing, then the pump float switch is 
probably hung up. Open the tank 
cover to free up the float. 

Masonry Fasteners 

What fasteners should I use to 
install a bookshelf to a brick 
masonry wall? 

DR. RICHARD ELUN 
VIA INTERNET 

A Tapcon Concrete Anchor is a 
special masonry screw that will 
probably work for you. It's avail- 
able in lengths up to 4 in. and in 




Pool Gate Safety 

A good, solid fence is your first line 
of defense to protect children and 
unaware adults from swimming 
pools and other potential hazards. However, a fence is useless if its gate is 
left open. Installation of a gate closure device pays dividends in terms of 

increased safety, convenience and 
peace of mind. Also, some municipali- 
ties now require them. We recently in- 
stalled an 11 -in. Stanley Gate Spring, 
part 76-0865. It costs about $14 at 
local hardware stores, and its installa- 
tion takes about 10 minutes. The only 
tools required for the job are a Phillips 
screwdriver, a wrench, a drill and a 
V64-in.-dia. bit. After installing the 
spring, grease or oil the gate hinges, and check to be sure that the spring 
has enough power to close the gate and engage its latch. To adjust the 
spring's closing force, wind it clockwise with a wrench, and lock its position 
with the flat pin that comes with it. Double-check the gate's operation 
occasionally to be sure that plant growth or the buildup of eroded soil is 
not preventing it from closing. — George Retseck 





iracle of Creation 



otectyour vehicle with the durable high gloss.of-±lquid Glass 
Polish/Finish. The mirror-like shinejvorks^ retard acid rain etching, 



road salt deterioration^Jarrssfp, rust, corrosion, oxidation, bird dropping 

permeation, J3ugsr3nd minor scuffs and^cratches. Use Liquid Glass 
^^J^IiShJFinish on all non-porpusstJrfaces including: paintwork, clear-coat 

finishes, winds}3ieldS'(fessen the need for wipers!), road wheels (brake 
^^^st-doesnot stick and easily washes away), chrome, aluminum, brass, 

etc. Liquid Glass Pojisb/finish contains no abrasives, silicone, acrylic, 

or Teflon. Jhe-Key ingredient is Crystal Clear Carbon - the same element 
'found in diamonds. Liquid Glass Polish/Finish will not chip, crack, peel 

or turn yellow.-The finish never has to be removed and cannot be over 
.^ppfied-^add more coats for even highef gloss. Available at better 

automotive retailers everywhere. ^^-^ 



i* Online at 




Order Online at LiquidGlass.com 
or Call Toll Free: 800-548-5307 



Liquid Glass Enterprises, Inc. • Post Office Box 1170 • Teaneck, NJ 07666 • 201 387-6755 • Hours: Mon. -Fri. 9 am-5 pm EST 
© 2003 Liquid Glass Enterprises, Inc. All rights reserved. Liquid Glass is a registered trademarks of Liquid Glass Enterprises, Inc. 
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diameters of Vie and 'A in. Tapcon 
screws do not require inserts, they 
just thread into the wall. However, 
you do need a hammer drill and a 
masonry bit with a carbide tip to 
make the hole lor the screw. 

For more information, contact 
ITW Brands, 955 National Pkwy.. 
Suite 95500, Schaumburg, IL 
60173; 800-727-5633. You can 
also visit the company's Web site: 
v/vfw.itwbrands. com. 

Air-Conditioner Si2dng 

Is there a rule of thumb for accu- 
rately sizing air conditioners? 

BRANDON MARTIN 
VIA INTERNET 

There is no simple rule for calcu- 
lating the required size of a room 
air conditioner — at least, one 
that is accurate. There are many 



factors that affect cooling re- 
quirements, such as the number 
and size of windows and whether 
they are single, double or triple 
glazed. There are sizing charts 
available that can be used as 
guidelines. The following figures 
have been developed by the New 
York State Energy and Develop- 
ment Authority and the federal 
Energy Star program. 



Sq. Ft. 
100 to 150 
150 to 250 
250 to 300 
300 to 350 
350 to 400 
400 to 450 
450 to 550 
550 to 700 
700 to 1000 



BTU-Ib. 

5000 

6000 

7000 

8000 

9000 

10,000 

12,000 

14,000 

18,000 



If the room is naturally cool, 
reduce the BTU-Hr. figures by 



10 percent. Conversely, if the 
room is naturally warm (if it has a 
southern exposure, for example), 
increase capacity by 10 percent. 
If more than two people regularly 
use the room, add 600 BTUper 
hour for each additional person. 

An air-conditioning system 
should be properly sized or shght- 
ly undersize, but it should not be 
oversize. When an air conditioner 
is too large, it operates intermit- 
tently, and quickly chills the air, 
then shuts down. When the system 
is shut off, moisture in the air does 
not condense, and the system 
does not dehumidify the air. IN 

DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your questions 
to Honneowners Clinic, Popular Mechanics,810 
Seventh Ave., New York, NY 1 001 9. While letters 
cannot be answered individually, problems of 
general interest will be discussed in the column. 



A D I A N T 



UNDERFLOOR 



HEATING 



The benefits of radiant heat. . . 

VComfort ^Efficiency VCleanliness )/HealtMulness >/safety ^/Aesthetics 




VAffordability 

Yes, affordabilily! At Radiantec, we don't over- 
price radiant... and we don't overcomplicate it. 
You can buy the materials direct from us and 
install it yourself using our easy-to-follow 
instructions, or have your contractor do it. 
Now there's no reason to settle for less than 
radiant... or to pay more for it. 




Solar power your r 




^Radiantec 
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1 SINCE 1979 



Get reliable, affordable solar technology 
from Radiantec, the company that 
pioneered reliable, affordable radiant 
technology. To learn more visit 
www.radlantsolar.com 



FAX (802)626-8045 
Box 1111, Lyndonville, VT 05851 



It^ as simple as it looks. 

• Use your existing boiler 
or domestic hot water 

• Do it yourself in new 
construction or retrofit 

• Get FREE brochure, plans, 
diagrams, design help, and 
installation advice 



(800)451-7593 • vi^v^^w.radiantec.com 



ENJOY A HEALTHIER, MORE COMFORTABLE HOME 



really coo . 





completely cordless 



Introducing the revolutionary 
SOLO S2 battery powered radar/laser detector. 



Never before has any detector been able to pro- 
vide this level of world class performance with 
the convenience and portabilit)' of a cordless 
design. But, then, there's never been any detec- 
tor like the all-new SOLO S2 battery powered 
radar/laser detector. 

A00% Mor* Range 
The completely re-designed SOLO S2 is a tech- 
nological break- 
through. It pro- 
vides long range 
detection that 
was never before 
achievable in a 
batter)' powered detector. In fact, SOLO S2 has 
an astonishing 400% more range on Ka band 
radar than any previous cordless model. 
ImradiU* Conveniem*. 
Serious Perfonname. 
The all new SOLO S2 offers a complete array of 
amenities, each designed to enhance your dri- 
ving experience: 

Convenient cordless design means complete 
portability. It's easily moved from vehicle to 
vehicle. And, it's perfect for trips. 
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KADAK A LASER DCTECTtON 
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Cordless 



• ultra perfonnance against every form of radar 
and laser 

• A remarkable high-resolution disjilay that looks 
great, day or night 

• Patented 
AutoSensitivity™ 
technology tii:it virtually eliminates false alanns 
High performance Laser circuitry that provides 
maximum Laser warning, and superior off-axis 
protection 

• A sophisticated on-board processor that can be re- 
programmed to meet future radar and laser 
threats. Your unit is never obsolete. 

• Longer battery life . . . powered by 
two AA batteries 

P«rloniMin<e and Convenience - 
Guaranteed. 
The revolutionary SOLO S2 is the best battery 
powered detector ever. It comes with its own car- 
rying case so you can take it with you wherever 
you go. Order yours today. We're so confident 
that you'll love it, we'll let you test-drive it for 30 
days - completely risk free! 
The re-invented SOLO S2. Cordless convenience. 
Escort performance. 




Cordless Solo S2 $329.95 

Plu'. SSII. Oil resiclcni.'. add S.S ';, sale.s us 
Escort Inc. 5440 West Clicster Road 
West Chester, Ohio 4S069 
5I.VS"'0-8iO() • Fax Sl.v8'0-SS0') 

Department 206853 



CaU Toll Free 1-888-8 ESCORT 

l-888-8.r-2678 

ESCORT 

DETECT iH[ UifrtRENCE 
www.escortradar.com 

OZOOSEwwrltnc 



AUTOMOTIVE 



Cor Care 



Auto Clinic 

BY MIKE ALLEN 
Squeaker 

I've read your column with 
interest over the years, and 

I agree with you whole- 
heartedly about the issue 
of lubricating lug nuts 
lightly with oil before 
tightening them. But my 
owner's manual specifi- 
cally tells me never to 
oil the nuts, that they 
must be installed dry. 
Who's right? 

JOHNNY SPODIN 
LA GRANGE, WI 

II there's anything 
that makes my teeth 
grind, it's watching 
a mechanic with an 
air wrench tightening 
lugs until they squeak 
and blow powder This 
practice not only makes 
it dillicult lor the driver to 
remove them later (prob- 
ably at the roadside in the 
rain and mud), but it over- 
stresses the lasteners and 
could make them snap oil, 
which has potentially disas- 
trous consequences. It's also 
likely to warp the brake discs, 
leading to pedal pulsation, re- 
duced brake lile and increased 
stopping distances. 

It's been brought to my atten- 
tion that some car manulacturers 
coat new lug threads with some 
sort ol dry lubricant to permit 
proper assembly at the lactory. 
So ilyour owner's manual says 
not to lubricate the lugs, line. 




One compelling reason lor not 
lubricating lugs is illustrated 
here. I had someone bring me a 
Porsche with a wobbly Iront end. 
It was very unstable at speed. 
As Porsche uses aluminum-alloy 
lug nuts, the owner had installed 
the closed-end nuts v^th a gener- 
ous dab ol wheel bearing grease. 
The captive grease inside the 
nuts had prevented them Irom 



bottoming on the wheels, allowing 
them to wobble. Scary, times lour 

Here's how to attach your 
wheels. Clean the mating lace ol 
the wheel and hub ol any debris 
or rust. Wire-brush il you must. 
The wheel must sit absolutely 
Hat. Then, lubricate. I like to use 
a thin lilm ol oil or antiseize com- 
pound — this will make the wheel 
easier to remove in the luture by 
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TIP 



CarCare 



preventing corrosion. Hang the 
wheel on the studs or bolts. U 
your car manufacturer does not 
prohibit lubing the lugs, put a 
drop or two of oil, or a match- 
head-size dollop of grease on 
the threads and chamfers. Don't 
use antiseize compound here 
because its lower coe fhcient of 
friction will make the lugs too 
tight even if you torque them 
properly. Finger-tighten. Look 
up the proper torque value for 
your lugs — it's generally 75 to 
100 ft. -lb. In a star-shaped pat- 
tern, tighten the lugs to half this 
with a torque wrench. You can 
purchase a simple bending- 
beam torque wrench for less 
than 20 bucks almost anyplace 
that sells automotive tools. Now. 
again in a star pattern, tighten 
the lugs to their final value. 



Well-Grounded 



I love it when people collar me at parties and tell me 
about their cars. In this case it was a gentleman with a 

nicely restored '60s musclecar, which, he informed me, had so much compression it 

was almost impossible to start. It also 
needed a fresh starter motor and bat- 
tery regularly, almost every year — even 
though it wasn't driven more than a few 
thousand miles a year and only on nice 
days. We made the compulsory trip out- 
side to look over his ride, and it was ob- 
vious to me why the thing cranked over 
so slowly and digested batteries. The 
battery cables were '60s originals, and 
very much the worse for the wear. I got 
out my voltmeter (You take a voltmeter 
to parties, right?) and measured only 
8 volts across the starter motor while 
cranking, with voltage drops of half a 
volt or more at almost every connection, 
positive and negative. A fresh set of 
heavy-duty cables with proper ends had 
his musclecar starting like it was new. 




WeatherTecK 

Automotive Accessories 



WeatherFlectors' 



Premium Rubber Mats 












1 ' 



Pet Barrier 



rats.com 

Cargo Liners 



WeatherFlectors™ applications to fit 
over 600 veliicle models! 



Applications for 

virtually any vehicle! 



ADVANTAGE" 

Luxury Carpet Mats 



800 441-6287 



Cargo Liner applications to fit over 900 vehicle models! 

MacNeil Automotive Products Limited • 2435 Wisconsin Street • Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 

lal 



SERVICE TIPS 



• Got a knocking sound just above 
idle on your 1999-2002 Nissan Fron- 
tier or Xterra? It may not be incipient 
engine failure, but normal operation 
of the EVAP purge solenoid.Technical 
Service Bulletin (TSB) NTB02-020. 

• Is the low-oil warning light on 
your 2000 BMW 5 Series making you 
nervous when it flashes after you 
turn off the engine? The BMW dealer 
can reprogram the engine computer 
to prevent this. TSB 1 1 08 00. 

• If the window regulator makes a 
popping noise as it's wound up or 
down on your 1996-2001 Saturn 
S-Series, it may be caused by friction 
in the spiral counterbalance spring. 
TSB 99-T-1 8A details how to cure it. 

• An extra body-mount washer 
installed under the cab may be all 
that's necessary to quiet an annoy- 
ing clunking noise in the passenger 
area of your 1995 Isuzu Rodeo. 
TSB SB96-11 -LOOS. 

Critter 

I have a '97 VW Jetta, and some 
small animal seems to like build- 
ing his nest on top of my battery. 
There used to be insulation 
around the battery until this little 
guy wanted the top for his home. 
This car is used almost every 
day. He has also gnav^ed through 
some of the wiring ($165). Last 
week he gnawed into the bat- 
tery's plastic case. What can I 
put near the battery to stop this? 
I tried a moth cake, but it melted. 

BRUCE GRONROOS 
SOMERVILLE, NJ 

Small rodents can be incredibly 
destructive when they nest in 
cars. They'll chew on wiring or 
fuel lines, or die and stink up 
the interior. I'd suggest using 
moth crystals. Put them in a 
resealable container. At night. 

Do You Have A Car Problem? 

Just ask Mike about it. Mail your questions to 
Auto Clinic, Popular Mechanics, 81 0 Seventh 
Ave., New York, NY 1 001 9. While letters, faxes, 
phone calls or e-mail cannot be answered 
individually, problems of general interest will 
be discussed In the column. 



set this near your battery, 
opened. When you need the 
car in the morning, remove it, 
close it up and keep it in the car. 
Lather, rinse and repeat. A few 
weeks of this should make your 
unwanted tenant look elsewhere 
for lodgings. If this fails, you'll 



need to resort to poison or traps. 

The few times I've had issues 
with this, I just parked the car 
near the doghouse at night. The 
intermittent barking late at night 
lasted only a couple of days, until 
Mr. Chipmunk packed his bags 
and found a new condo. IN 
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CorCare 



Hushing Interior 
Squeaks And Rattles 



BY BOB FREUDENBERGER 

You're coming to the end of a 
gas tank's worth of superslab, 
the pavement as fresh and as 
smooth as your brother-in-law's 

balding 
pate. A 
quick 
trip to 

the Men's and a tankful of gas 
get you rolling again, this time 
on a secondary road that's not 
so smooth. With the new bumps 
comes a minor rattle that starts 
under the dash. Within an hour 



SATURDAY 
MECHANIC 



it's as annoying as myelin being 
flayed from the nerve endings in 
your inner ears. This is why the 
term "rattletrap" was coined. You 
might even begin thinking of the 
old story eJaout the disgruntled 
assembly line worker who used 
to hang empty beer cans inside 
body peinels to sabotage the car 
company's reputation. 

Location, Location, 
Location 

These annoyances can be easily 
fixed, but finding them is a chal- 



Degree of Difficulty 



MODERATE 



lenge that requires focused 
concentration. We once worked 
with a mechanic who was hear- 
ing impaired. He wore an old- 
fashioned hearing aid that had 
an earpiece and a wire that ran 
down to the amplifier, which he 
kept in his shirt pocket. When- 
ever the other guys in the shop 
were presented with a mysteri- 
ous noise, they'd get him to take 




Use this as your personal Tool Wish List and share with 
your family as gift ideas for you for fVlother 's or Father 's Day 



Table Saws 



10" Professional 
Table Saw 36-650 



Handles tough cutting operations witti its 1-1,2 HP 
induction motor Its large cast-iron table 
witli steel extension wings measures a full 
40-1 2" X 27" plus an Auto-Set Miter Gage. 



H^;^ W'Unisaw 3 HP with 
Biesmeyer Fence ' 
36-831 A Right Tilt, 
36-831 LA Left Tilt 



Positive traction. 3-belt V-Dnve operates between 2 massive, lifetime 
ball-bearings to eliminaie vibration and assure smooth operation 
while making use of its 3 HP motor. Machined from fine-grained 
cast-iron, trunnions are completely adiustable to ensure perfect 
alignment. Models 36-830A LA with Delta Unifence . 




10" Table Saw TS300 



► 10" Bench Saw TS200 



This powerful 15 amp motor provides 5500 rpm 
blade speed while the full 22-l;4" X 33-3, 8" 
table with extension wings supplies large work 
support. Another benefit is its T-Square Fence 
System offering precision accuracy 




► 10" Deluxe Table Saw 
TS220LS 

Deemed the most powerful in its class with 
Its 1 5 amp motor and floating lackshaft gear 
Includes an extra-large. 17-1 2" X 34" solid 
anodized aluminum table with steel ^^k. 
extension and a T-slot miter gauge (^) 



Crinders i 




hC^ 6" and 8" Variable Speed Bench 
Grinders/Sharpeners GR250 and GR450 




hs^ Utility Wet/Dry Sharpener GR050 

This tool sharpens a variety of materials with 120 grit 
weldry reversible grinding wheel. Its slow rpm 
speed reduces heat while sharpening. Includes 
a water reservoir for weldry sharpening. 

Call Ba013B-21BB I U.S. I, B0D-MB3-35BS ICanadal ' i 
or visit dellamachinery.com far a dealer near yoamaterial 




Purchase ^500 or more worth of tools and get: 

(ctieck one I ► IZZl ISV Cordless Drill Kit icusoi 
CZU B" Bench Crinder iCRisai 
IZZl UHlily Wet/Dry Stiarpener icrosoi 
!ZZ Tenoning Jig I3^-ib3I 

To receive your tool, select one of the tools above and mall this completed form,* 
your store receipt, the original UPC bar code from the box(es) and serial number(s) to: 
Delta Free Tool Promotion, RO. Box 1919, Memphis, TN 38101 

Valid only on purchases made Iron) 4/1 5/tl3 Ihrough 7.7/03. 

Name 

Address!^ Apt. # 

City State Zip Phone 

Serial number{s) 

E-mail address (optional) 

[~] I would like to receive more Innovative product Intormation Irom Delta. 

'This oiler cannol be combined with any other Delia otiers or rebates. Anyone submitting trauilelani claims i*rill be prosecuted. 
Only original forms will be accepted. No photocopies are allowed. All otter coupons must be postmartted by 08/7/03. 
"VKe cannot mail to a RO. Bos. Onty one toot per customer during promotional period. 



Miter Saws 




1^ 12"TwinLaser 
Compound Miter Saw 
36-255L 



Bright TwinLaser'"cut lines clearly indicate both sides of the 
blade kerl. whether or not the blade is rotating. Equipped with a 
powerful 1 5 amp motor for maximum cutting power A large bevel 
scale for quick, easy tilt settings with positive stops 
at 0 " and 45" L. Sliding fence for tall work pieces, 



10" Deluxe Compound 
^ Miter Saw MS275 



Packed with a powerful 15 amp motor and a bevel scale 
with adjustable positive stops at 0° and 45" L. Its "new " chip 
chute catches dust and chips for improved dust collection. 
Plus miter angle cuts are faster and more accurate with a 
patented trigger-controlled miter indexing mechanism. 



10" Front-Bevel Lock 
Compound Miter Saw 
MS35Q 



Bevel lock is located at the front of the saw - no more reaching 
behind to change the bevel Provides plenty of power lor tough 
cutting |Obs with its 15 amp motor. Its sliding fence 
adjusts for increased work support and is extra tall for 
handling large work pieces. 



Air Compressors 



2 Gallon Home/Hobby 
Air Compressor CP200 



Its 120V universal, low-noise motor starts easily under low 
voltage conditions, while its oil-free design commands 
durability and low maintenance. Includes a 25' hose r ^ \ 
tire chuck. 2 inflators. inflation needle and reducer V ' 



Band Saws 



* 14" Band Saw 
with 3/4 HP 28-276 

Includes 9-spoke wheels, full 16" X 16" 
cast-iron table that tilts 45° R and 3° L for 
beveling operations, a quick-release 
tension lever. 4" integral dust port MKk 
and cast-iron trunnions. V V 



12 Gallon 135psi Air 
Compressor Kit CP503 



Bundled with a 120V universal motor, impact wrench, 
suction feed spray gun and ratchet wrench to allow for ^ 
a variety of jobs plus a 25' hose for easy mobility, m 
Includes an 8-piece socket set with adaptor. ^ 



* 14" Band Saw 
with 1 HP 28-206 

Packed with a powerful 1 HP 120V motor and 
switch, enclosed stand. 9-spoke wheels, full 
1 6" X 1 6" cast-iron table that tilts 45° R 
and 3° L for beveling operations, a 
quick-release tension lever. 4" Integral 
dust port and cast-iron trunnions. 
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12" Band Saw with Stand 
BS220LS 



Completes any workshop with its 1,2 HP 
ball-beanng motor nbbed aluminum table 
with miter gage slot and sturdy steel 
stand for heavy-duty support and 
comfortable work height, 



^ = Delta Industrial Tools ^ = Delta StiopMastet Tools ^ = Delta's new, cutting-edge tools 
Call 800-^38-3^86 lU.S.I, 800-MB3-35BS iCsnadal or visit deltamBcfiinery.cam far a dealer near you. 



Jointers 



▲i DELTA 



6" Variable Speed 
Bench Jointer JT160 



Variable 6.000 to 1 1 .000 rpm speed range allows you to select ttie 
right speed for the size and hardness of the material being 
cut. Also includes a balanced cutterhead for smooth 
operation and maintenance-free life. 



^ > Deluxe 6 " Jointer JT360 

A true must-have packed with a heavy-duty 
115/230V motor, cast-iron wedge-bed, 
depth-of-cut scale with an automatic stop, 
tilting mounted fence and an infeed 
table with a support ledge. 



Sanders 



* 12" Disc Sander with 
Integral Dust Collection 
31-120 



This powerful 1 20V machine features a 3/8" X 3/4" 
miter gage slot for sanding angles or straight I 
edges and an integral duct collection fan for 
cleaner sanding operation. 



1" Belt 1 8" Disc Sander SA 180 

Its 3000 SFPIvl belt speed is ideal for metal 
grinding, deburring and sharpening, as well 
as sanding and buffing jobs. Plus its 
8" diameter disc operates at 1 725 rpm 
for finishing hard and soft woods, 
plastics, composites and more. 



Planers 



Drill Presses 



y 



13" Two-Speed 
Finishing Planer 
22-580 



Its 2-speed material feed system offers a dimensioning speed for 
quick material removal and a finishing speed for an ultra- 
smooth finish surface on final pass. Includes high-speed, 
double-sided knives and a supenor cutterhead lock that 
virtually eliminates snipe. 




► 12 1/2" Portable Planer 
with Stand TP400LS 

Delivers superior stock removal with its 
15 amp. 120V motor and complete 
rigidity and superior snipe control 
with Its patented cutterhead lock, 



► 12" Portable Planer 
TP300 

It's ready to go anywhere equipped with a 
1 5 amp. 1 20V motor, patented cutterhead 
adjustment system. English/Metric _ 
scale for fast depth-of-cut settings. |fBlK 



f 



,»eH 10" and 12" Variable Speed 
Bench Drill Presses 
DP250 and DP350 

Achieve long-lasting, smooth performance 
with their 1/3 HP 120V induction motors. 
Change speed with dial on front of 
machine - no belt changing. Both 
include a 3-spoke pilot wheel for 
operator convenience. 



Dust Management 



1 HP Dust Collector AP400K 

Finned aluminum motor housing 
keeps its 1 HPTEFC induction motor 
running cool during long peri- 
ods of use. Its curved steep 
,^ Impeller produces maximum 

air velocity for efficient dust^^ 
collection. Includes accessory kit. 



' 3-Speed Ambient 
Air Cleaner 50-875 



As the highest air flow 3-speed air cleaner in its class, it filters 
shop air faster than the competition. Its filters trap^^ 
1 00% of particles larger than 1 micron and now comes 
with a dirty filter indicator. 



= Delta Industrial Tools ► = Delta ShopMaster Tools 



■- Delta's new. cutting-edge tools 



Call B00-13B-SMBB lU.S.I, B00-ME3-35BB ICanadal or visit deltamachinery.cam for a dealer near you. '. 



a ride with them and he'd pass 
the amp over the likely spots 
until he zeroed in on the offend- 
ing area. Similarly, you can take 
a piece of heater or garden hose 
and hold it to your ear. Enlist a 
helper to drive over the type of 
pavement that elicits the un- 
pleasant sounds while you 
climb around, hose to ear. Or, 
use a stethoscope (electronic 
versions are available). 

At this point, we should men- 
tion the obvious: Make sure the 
noise isn't being caused by 



PRESS FIRMLY TO SEE 
^ NOISE CHANGES 




IVh/7e a patient helper drives, press any potential 
sources of rattles, such as a door panel. 

something you've put in the 
car and forgotten. We've found 
rattles that turned out to be a 
socket set in a steel box, other 
assorted tools, a loose fire 
extinguisher, etc. 

Speaking of loose cargo, are 
the jack, lug wrench and spare 
properly secured? This problem 
will be especially noticeable in 
vans and SUVs. It can take awhile 
to figure out what that diagram 
inside the jack compartment cov- 
er is trying to tell you to do, but 
it's worth looking. 

Pressure Points 

Now that you have a general idea 
of the location, it's time to go 
hands-on. Press on panels, doors, 
windows, handles and trim until 
the sound changes. Sometimes 



this will require quite a push, 
especially if you suspect the 
dashboard or a door panel. 
Beating on the dash with 
your fist may also cause 
a change in the noise, 
but you've probably 
done that already as a 
means of venting your 
frustration. Besides aural 
and tactile, this is also a visual 
inspection. Glove compartment 
and console doors typically close 
against little rubber bumpers. Is 
one missing? Do they look dried 
out and shrunken? How 
about the window chan- 
nels? Are they worn out? 
Gone altogether? Also 
look for missing screws. 

Once you think you've 
found the problem, try 
wedging cardboard or a 
wooden tongue depressor 
between the offending 
components to eliminate 
vibration. 

Close Range 

Dashboard noises are 
particularly annoying. Af- 
ter all, they're right in your face. 
They may be coming from any of 
those places where metal and 
plastic meet, from components 
such as timers and relays that 
dangle from the wiring harness, 
or from heater and air- 
conditioning control ca- 
bles. This wouldn't be so 
bad except that all of this 
is hidden, requiring you 
to remove trim panels. 




A console door's latch 
may need minor adjusting. 

The pushing and pounding 
routine is the first step. You may 
find that a high-frequency rattle 
or buzz is coming from the inter- 
face between a piece of trim and 
the dash itself, or between the 
dash and the instrument panel. 
If screws hold these pieces to- 
gether, try tightening them. If 
that doesn't work, remove the 
screws and the component, cut 
pieces of foam to fit in the 
seams, and reinstall. 

You might be able to find a 
rattle in the dashboard by reach- 
ing underneath and shaking 
whatever bundles of wires are 
there. Sometimes you can im- 
prove access to the nether re- 
gions of the dash by removing 
the glove compartment liner, 

Older-style window mecha- 
nisms can become loose and 
create loud rattles. Power lock 




Self-adhesive foam intended for house- 
hold interior weatherstripping can be 
used to eliminate noise. 
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Car Care 



linkage is another possibility, 
as are speakers, especially if 
they've been added on (stereo 
shops don't employ NVH engi- 
neers). Giving a door a solid 
blow while it's open, or just 
shaking it vigorously, may con- 
firm your suspicions as to the 
location, but you won't really 
know what's going on without 
a look-see. You have to remove 
the door panel, which can be 
tricky. Check the factory pro- 
cedures. Special tools are avail- 
able to help you get under the 
door panel and pop the clips or 
push-in plastic plugs with as 
little damage as possible. 




Missing or compressed rubber cushions 
can let Interior panels vibrate. 

Likely Suspects 

Latches, say, for the glove com- 
partment or console lid, usually 
can be adjusted. Move the latch 
in the direction that makes the 
fit as tight as possible while still 
being lockable. 

Those overhead storage com- 
partments for glasses and garage 
door openers are sure conven- 
ient, but they're made of hard 
plastic and are likely to generate 
an excruciating buzz. Unfortu- 
nately, the catches on these aren't 
adjustable. Press various spots 
while driving to isolate the of- 
fending seam, then cut and glue 
in foam strips of a suitable thick- 
ness to make the mating tight. 



Sometimes an unoccupied 
passenger seat will produce a 
rattle that's downright thunder- 
ous. What's the problem? Too 
much space in the tracks. You 
should be able to fix this by tak- 
ing up extra clearance. Loosen 
the bolts that hold the seat tracks 
dovm, then spread them as far as 
you can and retighten. 

Tailgates, whether on a pickup 
or a truck-based SUV, can sound 
like a handful of bolts in a ce- 
ment mixer. Typically, the rubber 
rings on the hinged arms that 
keep the tailgate from falling 
away dry out or break off. As a 
result, the heavy steel arms come 
in contact with both the body and 
the gate. Replace the rubber, or 
substitute rubber-coated cables 
for the hinged arms. 

Hatches on minivans, SUVs 
and hatchbacks can drive you 
crazy. They are big parts of the 
vehicle structure and naturally 
make noise as the body twists 
and bends. Okay, open 'er up 
and take a look. Are there rub- 
ber wedges intended to impede 
movement? What kind of shape 
are they in? The sliding doors 
of vans also can be noisy. Many 
versions use steel rollers riding 
on steel tracks — the potential for 
trouble is obvious. Try to take up 
excess clearance by loosening 
the roller-bracket bolts, then 
moving the bracket down. 

Most doors latch onto striker 
bolts that are surrounded by 
thin plastic or nylon wear tubes. 
When these disintegrate, there'll 
be excessive clearance in the 
latching mechanism and a good 
chance of a heavy rattle. For 
most vehicles, you can buy re- 
placement striker bolts from the 
aftermarket, but anything exotic 
v^U require a trip to the dealer. 

Sometimes there's a noise that 
is not so much a squeak as a 
creak, which may be the result 




Try using a big rubber band or bungee 
cord to secure tools and jaclis. 



of torsional flexing in the uni- 
body caused by undulations in 
the road. You can try jacking 
each of the corners one at a time 
and bouncing your own weight 
around inside until you hear the 
noise (sometimes you can actu- 
ally feel it). See if the screws or 
push-in fasteners that hold the 
trim panel over the area in ques- 
tion are tight. If that's not the 
problem, remove the panel and 
try to duplicate the sound. Can't 
do it? Then cut foam strips or 
use foam tape to insulate the 
panel from the sheetmetal. 

Stii£Bng And Strapping 

What materials make sense for 
insulating one component from 
another? Whatever will fit easily 
and stand up to the environ- 
ment. Try some dense foam rub- 
ber. A piece of an old wet suit, 
perhaps? Or, household door 
and window weatherstrip foam 
tape with a peel-off backing. For 
glue, automotive weatherstrip 
adhesive is the standard. Final- 
ly, get an assortment of nylon 
wire ties — one of mankind's 
great inventions — with which 
you can keep things away from 
other things, thus restoring 
blessed silence. HI 
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Active Ingredient FDA Approved, 

Clinically Proven Ingredients and Easy Application 




"SkinZinc is the most effective 
product I've seen for the treatment 
of bothersome skin disorders such 
as psoriasis, dermatitis and 
dondruflr'Dr.S.Ravitz 



Psoriasis? Dandruff? 

Bothersome Skin Disorders? 




Restore your skin to its healthy clear state in just days! 



Finally! Relief for people who suffer from Psoriasis, Dermatitis 
or other irritating skin disorders! Introducing Skin Zinc, 
the revolutionary skin treatment system that contains clinically 
proven ingredients that provide immediate relief from irritating 
skin disorders. 

Feel like you have brand new skin. 

You owe it to yourself to look good and feel great. The SkinZinc system will 
provide relief and begin to restore your skin to its healthy clear state 
immediately. The active ingredients in SkinZinc are FDA approved and 
have been used safely to treat skin disorders for many years. 
Currently there is no known cure for psoriasis and SkinZinc does 
not claim to cure any diseases. Be sure to consult your physician if 
you have any questions. 



Easy application. No more mess! 

Say good-bye to that dry, red itchy skin and say good-bye to those messy, 
smelly ointments. SkinZinc goes on like water. Its easy application spray 
bottle makes treatment of your skin a snap. Stop suffering and call now 
for your risk-free trial 1-888-317-7023, discount code 323. 

SkinZinc is guaranteed to work for you. So stop apologizing for the way 
you look and start feeling great, call now while supplies last. 



Before 



Try SkinZinc Absolutely Risk-Free 
Ask how to get a FREE supply with your order! 

I -888-3 I 7-7023, discount code 323 




From home improvement to outdoors, automotive to electronics, 
here's the newest gear you'll want to own. 

EDITED BY CLIFF GROMER 




1. Very Flattening 

Zenith introduced the first high- 
definition plasma display panels with 
integrated HDTV tuners at the 2003 
International Consumer Electronics 
Show in Las Vegas.The 50-in. P50W38 
is a thin, flat thing of beauty, with 
Zenith's latest-generation ATSC re- 
ceivers that decode HDTV signals 
without the need for a set-top box. 
There's also a built-in NTSC tuner for 
standard-definition analog broad- 
casts.The display boasts true XGA 
resolution, peak brightness of 1 000 
candelas per square meter and a 
minimum contrast ratio of 1 000:1 . Re- 
tails for $9499. Visit www.zenith.com. 



2. Fishy 

Want to know 
where the fish are 
biting? Check your wrist. 
Humminbird's Smartcast RF30 
wireless fish finder uses a wrist dis- 
play with 48 X 32-pixel configura- 
tion for clear definition. Cast the 
Remote Sonar Sensor into the water 
and the unit transmits data to the 
WristMount display. The sensor also 
functions as a bobber. Two AA bat- 
teries power the base station. The 
RF30 starts at $89 at major discount 
chains. For more information, con- 
tact Humminbird, 334-687-0503; 
www.humminbird.com. 



3. Sea Whirl 

Swimming is a great 
way to work out. But sometimes 
you want to be lazy and be pulled 
through the water while you simply 
sightsee.The battery-powered 
Sea-Doo Seascooter personal water 
propeller will drag you to and fro 
at speeds up to 2 mph for as long 
as an hour. It has been tested to a 
depth of 65 ft., and is ideal for div- 
ing as well as for snorkeling. Fea- 
tures include built-in buoyancy 
control and an auto stop if the 
scooter is released. The Seascooter 
costs $399 from ZAP, 800-25 1-4555; 
www.zapworld.com. 
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4. Double Action 

Until now, you needed 
one cleaner to clean 
your wheels and 
another for the 
rubber. Eagle 
One's All Wheel 
&Tire Cleaner 
takes care of 
both. You spray 
it on and hose 
it off. It easily 
removes brake dust and road grime. 
The cleaner sells for $4.99 at auto 
parts stores and discount chains. 
Contact Eagle One at 800-432-4531 ; 
www.eagleone.com. 



5. Digital Shot 

Olympus's newest camera takes the 
features of its popular 35mm point- 
and-shoot and adapts them to a 
digital form. We love the way the 
3.2-megapixel Stylus 300 feels in 
our hands — compact and smooth — 
and it's easy to use. The camera 
comes with a 1 2x zoom (3x optical 
and 4x digital) and an all-glass 
aspherical lens. Also included is a 
1 6MB xD-Picture Card, which is 
about the size of a postage stamp. 
The camera is 3.8 in. long x 2.2 in. 
wide X 1 .3 in. deep, and weighs in 
at 5.8 ounces. It retails for $449.95. 
Visit www.olympusamerica.com. 



6. Cut It Out 

The Arbortech Allsaw 1 50 uses twin 
oscillating blades to cut brick, mor- 
tar, wood — even tree roots.Three 
types of blades are available: gen- 
eral purpose, plunge and wood. The 
blades' configuration, combined 
with the unique motion, allows the 
saw to plunge cut square holes 
without overcutting the corners. 
The saw costs about $600, plus 
shipping. Blades cost $50 to $70. 
You can buy it at the company's 
Web site: www.allsaw.com. Contact 
Arbortech Industries, P.O. Box 31 25, 
67 Westchester Rd., IVlalaga DC, 
West Australia, 6945. 
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Grab On 

The lowly suction cup is elevated to 
new heights in the Suction Cleat.The 
12y2-in. device uses two 4y2-in.-dia. 
suction cups with a latching lever to 
create a strong vacuum. A 6'/2-in. 
yacht cleat is incorporated into the 
handle. Use it as a handhold while 
working around the vessel, a pail 
holder while cleaning, to lift latches 
with broken handles, as a tender or 
personal watercraft tie-off or as a 
tiedown for gear. The Suction Cleat 
will lift over 1 00 pounds when at- 
tached to a smooth surface. It sells 
for $59 from Darby Marine at 954- 
761 -9511; www.darbymarine.com. 




Dark Delights 

NlteMax's Digital Night Vision View- 
ing System is a state-of-the-art night 
camera that can be used in any light 
condition, according to the manu- 
facturer. The NiteMax uses image 
pickup and processing to digitally 
produce a clear picture in the dark- 
est environment. The high-resolu- 
tion picture is displayed on a 
standard 2.5-in. color LCD screen. 
The camera features an RCA video- 
output jack for transmitting to 
camcorders, VCRs or PCs. It offers 
420 lines of resolution, a 3x digital 
zoom and f/1 .2 lens, and a range of 
300 ft. It's ideal for hunters — and 
for people afraid of things that go 
bump in the night. Retails for $549. 
Visit www.digitalnightvision.com. 




A *. 5 r 



Junk To Jewel 

Is your garage 
a junk-filled 
embarrassment? 
Gladiator Garage- 
Works can turn it 
into a jewel of envy. 
First, throw out 
everything now in 
your garage. Then, 
install Gladiator's 
integrated array 
of modular compo- 
nents that range from the company's workbench to GearBox storage units 
to GearWall panels that will increase your garage's storage capacity by get- 
ting stuff off the floor. The products are available at Lowe's and Frontgate. 
For information, visit www.gladiatorgarageworks.com. 

Comic Twist 

X-Men fans can engage in epic battles with Activision's recently released 
X-Men: Next Dimension for PlayStation 2, Xbox and GameCube.The game 
leaves traditional arena fighting 
games in the radioactive dust. Fea- 
tured are more than 20 infamous 
mutants fighting across expansive 
3D levels packed with interactive 
environments and combat-induced 
damage. The game begins when 
Bastion, the leader of Operation: 
Zero Tolerance, and his Prime Sen- 
tinels kidnap Forge.Their plan is to 
use his powers to create the ultimate 
weapon to annihilate the mutants, once and for all.The X-Men must do the 
unthinkable and team up with their archnemesis. Magneto, and his Brother- 
hood of Mutants. (Don't worry. This will all make sense to teenagers.) The 
game retails for $49.99. For more information, go to www.activision.com. 



Putt-Putt 

Briggs & Stratton is a household name 
when it comes to outdoor power 
equipment. Now the company has in- 
troduced its first marine product — a 
4-cycle OHV 5-hp outboard.The engine 
features Forward, Neutral and Reverse 
gears, tiller handle control, electronic 
ignition, 3-blade aluminum prop, 3-gal. 
remote fuel tank and overspeed pro- 
tection. The freshwater-only, air-cooled 
engine weighs 56 pounds, costs $729 
and comes with a 2-year warranty. It's 
available at Briggs & Stratton dealers. 
Contact Briggs & Stratton at 800-743- 
41 1 5; www.briggspowerproducts.com. 
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Toil Bearer 

Factory steel tailgates are heavy and awkward to open 
and close. Enter the TailRail. It bolts to the top of a tail- 
gate in existing factory holes and acts like a rotary han- 
dle to reduce the strain on your wrist and back.The unit 
also functions as a tailgate protector, a roller for loading 
long materials, and a sturdy tiedown point for itenns 
sticking out and over the tailgate.The TailRail roils on 
sealed roller bearings and fits full-size domestic pickups. 
It costs $1 69 through Blackhawk Manufacturing at 888- 
499-8500; www.blackhawkmanufacturing.com. 



Compound Interest 

Bosch's 441 2 sliding compound miter saw may be the 
most sophisticated machine of its type. The company re- 
designed the 1 2-in. saw, moving its bevel controls to the 
front and giving it a multiposition handle in the process. 
Tilt the handle so it's horizontal, vertical or at a 45° slope, 
left or right. A wider range of angle control in both miter 
and bevel settings makes the saw more adaptable to the 
job. It also gives the user more latitude in deciding 
whether to cut crown flat against the saw table or angled 
between the table and fence.The 59-pound saw comes 
with base extensions that provide 40 in. of support. No 
tools are needed to 
connect the exten- 
sions.The 4412 
costs about $700 at 
home centers and 
woodworking tool 
dealers. Contact 
Bosch Power Tools, 
4300 W. Peterson 
Ave., Chicago, IL 
60646. 





Let us drain. 
Sharpen. 

Fill. 



Leave the dirty work to us. The 

John Deere Maintenance Plan Plus 
program. Enjoy two annual maintenance 
services with Genuine John Deere 
Parts, plus a third year of extended 
protection. Add to that, Online 
Service Scheduling and John Deere 
Ready-To-Mow mobile service and you 
can maintain your tractor without even 
walking out of your front yard. 

John Deere 

;Trr ir,'--\r r p' jxf ■ ^ 
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Projecting Better 

SIM2 USA's HT300 PLUS digital projec- 
tor utilizes the new HD2 chip set, 
making SIM2 the first manufacturer 
to ship a product with the updated 
chip from Texas Instruments.The pro- 
jector offers a high contrast ratio, a 
digital input and new cabinet colors 
(gunmetal gray, burgundy and light 
gray).The HT300 PLUS delivers a con- 
trast ratio of more than 1800:1, and 
excellent color balancing and satura- 
tion. The projector features a 1 280 x 
720 resolution and a DVI-D 24-pin 
input for digital connectivity and re- 
production. For more information, 
visit www.sim2usa.com. 




Concrete Decision 

Pour-N-Restore removes oil stains 
from concrete driveways by combin- 
ing a degreaser and a dry absorbent. 
Pour it on the stain, let it dry, then 
sweep it up — no scrubbing is need- 
ed. It works best on fresh oil stains, 
says its manufacturer, but it will work 
on old, embedded stains if applied 
several times. A quart costs $10 to 
$13, and a gallon, $30 to $40. The 
best way to find this product is to 
go to the company's Web site: www 
.pournrestore.com. You also can 
contact Edgewater Industries, 1 8750 
Trimble Ct., Spring Lake, MN 49456; 
877-609-3343. 
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• Superlop 
polyurethane and 
rubber granuie fi 

• Skid-resistant surface 

• Won't ciiip, ntkB or peel 

• Complete, ready-to-use Idt 



Log on to www.herculiner.com for more i 



gnt. DO it yourself. Do it with HERCULINE 



"IT S AS TOUGH AS THEY COME!" 
To ordar or flnd out more about HERCULINER call toll free: 1-877-HERCUUNER, or visit our website at wwvw.lierculinef.com 



Available at these fine retailers 



^nuiM FARM^FLssr Wiiff/mutoZone 



Jhuzl/aUm 

C2003 OWI. Inc. 




C^ROUEST '-mn ~ • J 

iCHECKER ikSCHUCK'S *KRaCEN ©.Reill vi 



Driver 



GreatStuH 





Now Hear This 

Bike cables and locks offer a good meas- 
ure of theft protection, but they can be de- 
feated.The Cy-Curity remote-activated bike 
alarm gives you additional security and peace of 
mind.The unit, mounted under the seat, is hid- 
den from view. Equipped with a motion detec- 
tor and 1 1 5-dB siren, the alarm can thwart a 
thief — and grab your attention. The alarm 

costs $49.95 plus shipping from F.E.C.at 909-274-9188; www.cy-curity.com. 

Sounding Off 

Rotel's reputation for excellent high- 
end audio equipment continues with 
the new RCC-1 055 5-disc carousel CD 
player.lt incorporates HDCD decoding and includes premium DACs with high- 
current analog output for faithful reproduction of CDs, CD-R/RWs and MP3s. 
Its El transformer provides smooth power flow. There is also a 1 2-volt trigger, a 
computer-compatible RS-232 serial connection, and an infrared repeater for 
multiroom integration. It retails for $699. Visit www.rotel.com. 

Photos On TV 

SanDisk has created a simple, fast and convenient way to view photos taken 
with a digital camera on a television. The company's solution: the Digital Photo 
Viewer (DPV).The DPV allows users to take the memory card directly from their 
digital camera, plug it into one of the media slots on the DPV, and instantly 
view the pictures.The unit has media slots for every major storage media in- 
cluding CompactFlash, SmartMedia, MultiMediaCard, Secure Digital and Mem- 

oryStick.The unit is slightly 
smaller than a VHS tape and 
comes with a remote control 
that allows users to view 
multiple images, as well as 
preview, delete, rotate and 
zoom in. Creative types can 
customize slide shows of their 
digital images.The DPV retails 
for $79. For more information, 
visit w/ww.sandisk.com. 

Shining Example 

Here's a key ring light that 
does more than just hang 
out on your key ring. The 
white LED module snaps free 
of the key ring sleeve and, 
with its universal-joint mag- 
netic base, attaches to any 
steel surface. Point the light 
where you need it for hands- 
free illumination. The mag- 
net keeps the waterproof light secure in its sleeve.The TracLite sells for 
$17.95 directly from Tool Logic at 800-483-8422; www.toollogic.com. 







Blend In 

T-Fal's 
1 2-speed 
blender 
seems to have 
all the bases 
covered. A 
400-watt ap- 
pliance, it's 
capable of 
doing every- 
thing from 
crushing ice 
to liquefying 
fruits and 
vegetables. 
A low-speed 
setting sets 
the machine 
for chopping cooked meat.To clean 
it, press a button and pop out its 
blade. An ice-crushing blade is held 
in a drawer concealed in its base. 
It costs about $80 at department 
stores and appliance stores. Contact 
T-Fal Corp., 25 Riverside Dr., Pine 
Brook, NJ 07058; 800-395-8325. 

Fear Of Flying 

Have you ever been on a plane and 
wondered what all those strange 
noises were? Ray Stark, a veteran 
airline pilot, ex- 
plains all in his 
book. This Is Your 
Captain Speo/c- 
/ng. Stark cov- 
ers everything 
from aviation 
weather to 




how a crew 
handles 
emergen- 
cies. He 
also ex- 
plores myths, 
facts and fears associat- 
ed with flying. Like the cover says: 
This is flight training for passengers. 
The book sells for $18.50 from Care- 
free Book Publishers, P.O. Box 351 8, 
Carefree, AZ 85377; www.thisisyour 
captainspeaking.com. 
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Night Light 

Coleman's Lighthouse lantern is 
fired by a 1 6.4-ounce cylinder and 
uses a pressure control valve that 
ensures consistent fuel nnetering 
despite cold weather, high altitude 
and even a low fuel level. Its hous- 
ing is plastic, but its ventilator is 
porcelainized steel. It costs $40 and 
is sold at sporting goods stores, 
hardware stores and home centers. 
Contact Coleman, P.O. Box 2931 , 
Wichita, KS 67201; 800-835-3278. 



I 




Don't Run 

Life would be simpler if wood 
glue were always applied on 
nice, clean, horizontal sur- 
faces. But as you know, wood 
glue is often dispensed on 
vertical surfaces when 
you're doing finish 
carpentry and when 
building case pieces. 
Loctite's Wood Worx 
Gel is applied from a 
pressurized 6.7-ounce 
dispenser, and it's 
specifically formulated 
not to run on vertical sur- 
faces. It sets an initial tack 
in 1 5 to 25 minutes and 
fully cures in 24 hours. 
It's sold at hardware 
stores and home centers. 
Contact Loctite, Henkel 
Consumer Adhesives, 
32150 Just Imagine Dr., 
Avon, OH 44011. 




Now Hear This 

Want more power and 
throaty sound from 
GM or Chevy 1 500-series trucks? Spin Tech Performance Mufflers' new 
2'/2-in.X-Pipe exhaust system delivers on both counts.The system comes 
with your choice of side oval tips, round tips or dual right rear tips.The 
X-Pipe system starts at $449 directly from Spin Tech Mufflers at 888-550- 
7746; www.spintechmufflers.com. m 
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BuversGuide 



For advertising rates call Jackie O'Connor (21 2) 649-2930 or Rene Biemer (212) 649-2929. Fax: (212) 258-2253. 
Send advertising nnaterial to: 81 0 Seventh Avenue, 6th floor, New York, NY 1 001 9. 1 -800-333-4948. 




Infrared & UV Filters, Cameras. Lights, Inks 



Wtde sefection of IR MM. -SPEC Infrared fillers digital cameras 
Utirxviolet (UV) LED & Tube Flashlights. Lor>g Wave & Short Wave 

Security Paper, Copyproof ir>k. Dye Tracer Tabtets and Liquids 
UV and IR Invisible Inks & Pens. Magnetic Inks. High Security Inks 

Secure. Encrypted On-tlne Ordering - Fast Shipping! 



v\^ww. Ma xMa X. com 



KITES! 



Fly your colors sky high. 

Free 80 page Catalog with hundreds 
of unusual kites, flags and windsocks. 

Into The Wind • (soo) 541-0314 

i^oS-M Pearl St., Boulder, CO 80302 



www.intothewind.com 




"The most 
versatile truck bed 
cover on Earth!", 

• No Snaps 

• No Frame 

• Expands with your load 

1-800-238-8016 " www.bedskins.comI 




The Monolithic' Dome 



itK Uanointiu; Dome s 
lomotrow's building 



monolithic. com 



• FrM Brochure 3001 

• Dam Umig Book w 1t9 PUm S24 

• Inforaunoo VWtao VMS lU oirM II » 9i 

• Add SS & li loi trie book and « video 
177 Dflnn Park PI. #PM. Ita^. TX 76651 




FREE Software 



For Incrtased Button Profits with 



Badge-A-IVIiilit 



Expand your profitability with Badge A-Minil Puttons 
FREE Bullon Builder software 
you can create customized buttons for 
customers Buttons cost less than 16C 
to make and can be sotd tor 5 1 or 
more Your Starlet Kit is only S29.95 
and contains everything you need 
to get started, including \he 
Burton Builder software •fr*^ 
Request your FREE 
catalog or order today' 



www.badgeamlnit.com 



Badge-A-Minit. Dept. PM503, 345 N. Lewis Ave. 

Call 800*223 




Fisherman's 
j Dream 

IhiL Just $499. 



Just 1 of 15 
Great Boats 




• Holds 3 Adults &3HP 
• 62 lbs. • 9' 7" X 4'6" 




See all ^mrm^ 9 * 

our boats at 

SeaEagle.com * 

Why pay thousands of dollars for a 
good fishing boat? Our Sea Eagle 8 
inflatable boat costs far less, packs in 
a car trunk and goes anywhere there 
is water to fish, motor, or camp. 
Call 800-944-7496 for free 
coloi^ataloc|^n^Tiateria^ 

1 9 N. Columbia St., F'ort Jefferson, NY 1 1 777 



DIGGER 



Build It Yourself 
Backhoe • Send 
For Free Brochure 



rians 'or several moaeis 
■ 5 10 9 ft digging deptri 
- free standing or 3pt hitch 
Starling at Si 000 lo build 
No machining CarTowaWe 

do 



Visit our website: vnm.CADplant.com "^V-^^^^^^^y^^.i^ 
PO. Box 606, Dept. P> Dalevilie.VA 240B3 • 1 -800-81 7-S267 



2 SEAT BIKE 

Drive* Like a Carl 

Easy 10 Pedal 
Multi-Speed 
Street Legal 
1, 2 & 4 Seater> 

Free Literature 



RHOIIPC/' CUB 




1-615-822-2737 Ext.8686 
www 4wcconrV? 8686 



Simpson 



STEEL BUILDING 
COMPANY 



bUM.*.^t..'. 

SPECIAL' 

STiEL TRUSS 
40X100X12 

ill ■, ' fi 

MINI 
STORAGE 
30X100X8-6 



BBB 



l-800-847-ii;il3 

Fax 1-620-429-8427 



•Serving Th« Induitry line* 1981 • 



mm 



MINI STORAGE 



• 100'. ALL STEEL 

• NOT A -POU BARN- 
•NOTA-ROUNDTOP- 

•ALL PRICES INCLUDE DELIVERY 

•CALL OR EMAIL FOR A FREE BROCHURE 



STEEL TRUSS 
PATENT* 5S77353 



Custom Designed Building Pockoges for all needs 
WWW.SIMPSONSTEEL.COM 



Serial 




HERITAGE 

BLILDING SYSTEMS, 

tMblisheJ l')~9 

800-643-5535 
WE SHIP ANYWHERE I.N THE LSA! 



33' X 4()' X lO' S3 



1 1: 



40' X 40' X 12' S3.72» 



43' X «0' X 
5<)' X «(>' X 
48' X 5 r X 



2' S8.443 

4' S I 1 .372 

4' iHimj!.ifi SI .3,728 

CoininiTcial all stvvl huiklin^s ami coni|K>ii('nf pans 
Ironi Aiiicrka's larRfsI distribuKir siiuc l!(7!i. Aii> 
size is available ft*atiirinj{ easy holf up rijiM frame 
<lesi}^i for iiidusto'. office, iniiii-stora^e, sliop, fanii 
and all sieel honu's. <:aH us ro(la>' Utr a free 
infomiatioii pat ka>{e and fjuoie on ihe l>esi htiildin^is 
made. Codes tind options ni,i\ .ilfiM I prit es. 



ALL STEEL HOMES 




Mini-Storage Sale 

lo' \ I ou' with 10 units cotnpiete with piirtlf inns 
li i-ritaKi'l>uil<liii o in 



FUN KAflTS • RACING KARTS LARGEST 
ALL-TERRAIN KARTS • MINIBIKES SELECTION 
ENGINES • K'TS • PAflTS 
TRAI LER KITS • SCOOTERS ^0 

, H PAGE COLOR CATAi:5&i4:dO 

Ordar Bta cuaiog by phona on Visa ^Ha 
MaMveard. DtKOVff or (iMH $4 00 K) Karl ^ 



KW 



KART WORLD 

1488Uentor Ave , Depi M 
Painesvilte. Ohio 44077 




1-440.357-5569 



wwwkarNvortd.com 



OWN A MACHINE SHOP! 




"/ can fix most onjtkiag. Saw I don 'I 
know how I iittd wiikout it. 
It paid for itstlfin no time. " 



CALL TODAY! 

1-800-345-6342 

Guaranteed lo pay lis own way 



it yourself! 

No more waiting 
to have parts or 
repairs done. 

• Easy la use -free 
training. You'll be 
doing auallty work 
right away. 

• AW ordable -Six 
models starting at 
$995. 

» Versatlie -WorK 
metal— and wood 
or plastic. 
» CNC adaptable 

or write ^Smithy 

DmPMS P«Sn1517 
llmMlt,lliU106-1517 



Visit us at www.smitiiy.com 



UhiAi^s He Doing? 



he's making a concrete 
flower pot... and 

SO CAN YOU! 

Make and sell ornamental 
concrete items. Our book, 
Turn Concrete Into Goldf 
features over 450 aluminum molds 
and includes complete instructions 




and production trade secrets from the SiMO $10 
world's largest mold manu£icturer. for iook 



Concrete Machinery Company, inc. 



POBoxA99,Hicltory,NC 28603-0099 (828) 322-7710 | 
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Presenting the ALL-TERRAIN'^ 

DR® FIELD and 
BRUSH MOWER 

- tlw Amazing Waik-Behiiid Brush Cutter that - 

CLEARS & \UINTAINS meadows, 
pastures, woodloLs. wooded and rough 
iiDii-lau n areas with ease. CUTS tall 
grass, weeds, brambles, tough brush, 
even hardwo(xi saplings up to 2-1/2" thick! 

CHOPS/MULCHES most every- 
thing il cuts. Leaves NO TANGLE 
of brush to pick up like hand-held 
brushcutters and sicklebar mowers, 
PcrH'ct for low ■maintenance 
wild/lower meadows, European 
style woodlois. walking paths, 
(11 any area you M 
onlv want to mow 
once a month or 
once a season! 



I 




J « 



FREE 
SHIPPING 
now m etiect! 



• 1! 10 17 HP 

• 4 Speeds 




» Power 
Reverse wade in 



FREE 
1-888- 
294-5026 




l'lcu^o mail this coupon TODAY tor complete FREE 
DETAILS of ihe DR* FIELD and BRUSH MOWER i 
including prices, specifications of Manual-and I 
ELECTRIC-STARTING Models, and Factory-Direct I 
Savings now in effect. There is no obligation. j 

"'"^ PH. s 



COUNTRY HOME PRODL'CTSV Dept. 45552X 
Meigs Road. P.O. B<« 1^. Veigcnnes. VTO.WI 
www.drfMdbruBh.com 



SOU 



READY TO 
ASSEMBLE KIT MOUNTS 
ON DECKS, PATIOS, OR LANDSCAPE TIES 




Full Height Wall Screens! 

□ QWIK' window/screen change system o Meets building 
codes □ Climate Control System □ No extras, comes complete 

□ Buy factory direct & save O America's #1 value since 1974. 

DOWNLOAD CATALOG & PRICES 

www.sunporch.com (Web Code: POM) 

OR MAIL S2 
for Catalog & Prices. 

SunPorclT Structures Inc. 
P.O. Box 368, Dept. POM 
Westport, CT 06881-0368 



Sllll|i|irdi>' 
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We make installing a spiral straightforward. 




Metal Spirals 

Irom 

*425 

•Diamelers 

3'6" lo TOT 
•Kits or Welded 

Units 





•Diameters 
40" to 6'ir 
•All Oak 

Construction 




Victorian One*' 

from 

'3300 

•Diameters 
4'0" to 6'0" 
•Cast Aluminum 
Construction 



The best selection, quality, and prices! 

Since 1 93 1 . 1 hf iron Shop has cnio\e<l a reputation tor outstanding design and fabrication ot spiral stairs. 
Today, wc utilize computer-aided tcxhnologv' throughout our production process succcsshill)' mixing 
state-ot-the-an manutacturing with Old World quiility. Offering the largest selection, highest qualit); and 
lowest prices in spiral stairs — we make sure that you get the right spiral to meet your nec-ds. available in any 
height and B(X LVUBC code models. And our spirals are still made with pride in the U.S.A. 

Installation Video featuring 

T/ie Furniture Guys " 
included with ali Metal & Oak 
Spiral Stair Kits. 



Call for the FREE color Catalog & Price List: 

1-800-523-7427 Ask for Ext. PM 

or visit our Web Site at www. TtielronStio p .conr/PM 



Main Plant S Showroom: Dept PM. PO Box 547 400 Reed Rd. Broomali. PA 1 9008 
Stoinmans / Warehouses: Ontario. CA • Sarasota. FL • Houston, TX » Chicago. IL » Stamlord. CT 



THE IRON SHOP 



The Leading Manufacturer of Spiral Stair Kits* 



CgD02 Ttw Inw Shop 




if Legal to own 

if Super easy to install. Anyone can do it 

^Save money on video & dish rental fees 

i( Enjoy full cable including movies and premium channels 





MediaTech 2600 



Call us Toll Free 

1-800-675-6454 

or visit us at 

w¥fw.amazlngcableboxes.com 



ClsarSpan Classic II 
OnE-Car Garage 

Attractive, forest green 10 oz. premium 
cover has 0 10-15 year life. 

Pre-Season Sale. ..Save Over 40%! 
FAGORY DIREG • GUARANTEED IMMEDIATE DELIVERY 



FREE 

• 4' rofter spacing 
■ Moisture and 

weed barrier 

flooring system 

Exclusive cover 

hold-down ratchet system. 

Auger earth anchoring system. 

One doubie-zippered door |8'W > 6'H) 

and one solid end panel 





To Ordtr Coll Toll Ftic: 1.800.603.4445 
foi: I.SOO.457.8887 cmo ;: soles clearspan.tom 
wibtiti: www.dearspiiii.coM meniior codo: F1S615 









ICCIIIt 



Unlimited Free Backgrounds 
from Original Standard Recordings! 
Thompson Vocal Eliminator 
VE-4 Free Brochure/Demo 
24 Hour Demo/Info Une . 
f77D>482.2485-Btf 61 ^ ^l^T ^ 
LTSound Dept PM-1 7980 LT PartwraylHionla, GA 30058 
www. VocalElimlnator. com/g. <dIPM 
Better Than Katruoka For Ovar 25 Years! 



1 



Go 20-f mph for 20 miles without pedaling! 

Universal E-bike Complete Kit 

BrusMess, gearless, 400 wan hub motor 
installs in 1 5 minutes or less! 



Speoal,n,od«:><^^t,,« $395.00 



www.wildemessenergy.com 
Toll Free: 1-866-856-2092 




I Woriatiops- Equipmeni Storage • Boat Storage • RV Stwilers | 

1-806-34R607KK 

www.steelmasterusa.com 

OVER 3D YEARS OF ENGINEERING EXCELLENCE 
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ELEVATORS.. .Shoes that make you appear 
up to 3" taller. Over 100 styles, l^/loney Back 
Gu.arantee,.Hiclcl8n height increaser in side 
shoes. Making men taller since 1939. Call 
or write for F REE color catalog. 
www.elevatorshoes.com/13.htm 



ELfVATDRS 



® 



RICHLEE SHOE CO., DEPT. PM35 
P.O. BOX 3566. FREDERICK, MD 21705 



1-800-343-3810 



THE GARAGE/WORKSHOP 
OF YOUR DREAMS 



With our SPECIAL OFFER (below) you can SAVE THOUSANDS NOW 

on a Miracle Truss Pre-engineered Steel Frame Building System! 



13 



Fast & easy do-it-yourself assembly • Designed to 
withstand severe weather • Available in 19 colors 



SPECIAL LIMITED OFFER 


NOW 
ONLY 
$4,378 


27* X 36' (SI 1,799 value) 

Include* >te«l frames & endwails, galv. sheeting, 
hardware, trim and complete assembly plans. 



Otiicr l>uilding sizes .iv.iilablc at great prices too! 



INTRODUCING... 

THE BOLTBUSTER'' pat. pend. 

FINALLY I , AN EASY WAY TO CUT BOLTS 

■CUTS POfULAB BOLT SIZES UP TO *» INCIT 
■PRCX}UCES CLEAN READY -TCX.USE BOLTS' 
■ MADE M U.O.- 




WELKER-YOUNG IND. INC. ^ 
WWW.B0LTBUSTER.COM roto^shear dmoes shearing 
(88B) 242-6158 



FORCE BY MO FOR MAX POWER 



AMERICAN MADE... 
AMERICAN TOUCH... 
AMERICAN STEEL SRAN 




'ON 

BEST STEEL 
BUILOINGS 
IN AMERICA 



ALL STEEL 
SUPER TOUGH WITH A 
25 YEAR WARRANTY 



800/891-6733 

ask lor ext. 536 www.steelspan.com 



WATER 
PROBLEMS?? 



HARD WATER? IRON? BACTERIA? 'ROTTEN EGG" SMELL? 
Our Products Solve These Problems! 
% yo Salt \ AV» Chemicals \ AV> Mannets! 
FREE BROCHURE - 1-800-392-8882 
UONEY BACK GUARANTEE! wv»w.walerproblema.net 



AMAZING DEVICES 



PHASER SONIC BLASTER 

Control animal pests, unruly dogs etc 135dt)4'!! 
Directional and adjustable CAUTIONUdo not aim 
at people unless no other defense Rentals available. 
PPP1KKit..$49.95 PPP10Readytouse....$79.95 

^S^^M^H^BH^B ^ mua Bright 

LAPNGR5C5mwGreenBeamLaserPointer $129.95 



ble. ■ 
6 I 



Free catalog on web or send S2 OOto INFO UNLWITED 
FKD 71 6 Amherst N H 03031 E mail <infol@)(tdl co(n> 
Orders800221 1705/lnfoe03 6734730/ Fa)i6036725406 



In Mud. In Snow. In Water. 

- Incredible 




MAX 6-WHEEL DRIVE AMPHIBIOUS ATVs 
2 AND 4 PASSENGER MODELS 



www.inaxatvs.coin Toll-free 1-800-255-2511 
RscnaimslndusiriesliMi. 







eETTEH BUILDING 



OiDEi Slum toimu 



FACTORY 
DIRECT 

• Sizes 500.20,000 sq (I. 1-800-GGB-S422 

* Strongest for Wind & Snow 
> Heavy 24, 22, 20 8, 18 go steel 

• Moinlenance Free 



ISttrsteel buildings 

l^m^Jj http://www.pioneersteel.com 



SALE PRICE 



m mm - as i « 

'3,844 

FBiiiEmLLiigniaiiiiEii 



Your Drains, Septic System, 

Grease Trap, Lagoon are DYING!!! 

'Rooters', Chemicals, Enzymes, Pumping Don't Last. 
Only Biological RECYCLING Can Save Them! 



Save Hundreds or Thousands of Dollars - Without Pumping, Digging or Replacing!! 

Eliminates and Prevents the cause of stoppage and odors. 
Recycles choking build-up into nutrients and soda water. 
Restores septic tank/field to work like new. Pumping can't. 
Clean Grease Traps lessen injuries, turnover, lost customers. 
Not a chemical. . . BIO-SURE enriches the environment. 
Safe and easy to apply yourself, saves you more money 
Proven, recommended, sold for years... by the best plumbing 
firms in our area LOW Cost. SAVE BIG! 
• RESULTS GUARANTEED. FOR FREE INFO KIT" 
OR TO ORDER: 

800/932-8436 

www. blo-sure.com 




Septic Tank/ 
Gr. Trap Before 



Original 
BIO-SURE. 

since 1967 



Septic Tank/ 
Gr. Trap After 



BBB 

Member 





Name . 



bio-sure@bio-sure.com 



VIS* 









Address. 

City 

Zip 



Stale_ 



Phone. 



CHALLENGER PRODUCTS CORPORATION Box 19026, Topeka, KB 66619 
BIO-SURE works in home, commercial, institutional systems 
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The audio/Video store 
that comes to your door 




All your favorite brands • Exclusive 
comparison charts ■ Expert Product 
Advisors • Free lifetime tech support 

Call 1-888-292-2589 for a FREE catalog 

or visit www.crutchfieldcatalog.com - enter code "PM' 

CRUTCHFIELD 



FACTORY DIRECT WHOLESALE PRICES!! 



1 -800-668- 51 1 1 ext. 1530 



CREATE $ 1,000s IN FAST PROFITS! 



Tap into your shora of a multi-billion dollar 
Industry wMi the lipri w tor" custom 
imprinting systwn: 



• PROMOTtONS 

• pttorn 

• FUNDRAISING 




• High-qualify imprinting 
on mugs, pens, bcxtge 
holders and more! 

• Imprint names, logos 
and custom designs on 
many popular items 

• Produce small or lorge 
quantities in minutes 

• So easy to use ^^^^ 

For more ^ 
informotion, coll 
866.663.8373, 

Dopt. MEC503 or visit www.imprintor.com 



Do It Yourself! 



I with a Struck Crawler! | 




Grade roads, clear 
land, dig ponds, 
haul logs, garden. . 
& much, much j.\ 
more! Earn '^jjj^ 
EXTRA CASH! 



I 
I 




(262) 377-3300 

vvww.stnjckcorp.com 

hs^nJkV PM0503 Box 307 

I^TOD'*'' Cedarburg, VM 530 1 2j 



SECURE 

YOUR OWN 



V\J 



-J 

I \ 



Now you don't have to worry 
about failures in water supply 
systems. You can have your very 
own self-sustaining source 
of water. Since 1962, 
thousands of gardeners and 
homeowners around the 
world have discovered the 
Hydra-Drill™ secret. They 
drilled their own wells! You 
can too. Call or write us 
today and we'll send you a 
big, free package of informa- 
tion about 
drilling your own 
well with the 
Hydra-Drill™ 




Ask about our "How to..." videol 



Call Today for FREE Water 
Well Drilling Information 
Package 

1-800-333-7762 

ask for operator 8518 

www.deeprock.com 



PLUS 



1 -SOO-Se-FLUSH /I •800-363-5874 
www.sanitlo.com 

Now you can put a 
bathroom practically anywhere. 
Sani-Range bathroonn fixtures 
pump waste uphill. Over two 
million sold worldwide, 
including in your neighborhood. 
For more information, 
look us Up. 
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This 




"OfHcial Rules for Cooper Tires Presents 
Reader Rides Contest" 

NO PAYMENT OR PURCHASE NECESSARY 
TO ENTER OR WIN. To enter, please send a 
picture and brief description of your unique car, 
along with your name, address and phone num- 
ber to: Popular Mechanics "Cooper Tire Reader 
Rides Contest." 810 7"' Avenue, 6'" Floor, New 
York, NY 10019. One qualifying submission 
will be selected each month by January 26, 2003 
for the April '03 issue; February 26, 2003 for the 
May "03 issue; March 26, 2003 for the June '03 
issue; April 26. 2003 for the July '03 issue; May 
26, 2003 for the August "03 issue: June 26, 2003 
for the September issue. Deadlines for entries are 
as follows: January 25, 2003 for the April '03 
issue; February 24. 2003 for the May '03 issue; 
March 24, 2003 for the June '03 issue; April 24, 
2003 for the July '03 issue; May 24, 2003 for the 
August '03 issue; June 24, 2003 for the 
September issue. Entries must be received by 
midnight EST on aforementioned submission 
dates. Each month, one winning entry will be 
selected by a qualified panel of Popular 
Mechanics representatives based on uniqueness 
of entries, and notified by phone or mail on or 
almut the following dates: 1/29/03 (April issue), 
2/28/03 (May issue). 3/29/03 (June issue), 
4/29/03 (July issue). 5/29/03 (August Issue), 
6/29/03 (September Issue). The winning entry 
will be published in the next month's issue. 
Each month's winner will receive a set of Cooper 
tires (approximate value $400). Submissions 
will then be published in the September '03 issue 
and Popular Mechanics readers will be able to 
vote for one of the six finalists from 8/1/03 - 
9/20/03. That vote will determine one grand 
prizewinner that will receive a trip for two to Las 
Vegas that includes: 3nights/4 days' standard 
hotel accommodations double occupancy, coach 
air transportation for two. Estimated prize value - 
$2.000.()0. All expenses not included in the prize 
description (telephone calls, meals, side trips, 
etc.) are the sole responsibility of the prizewinner 
or travel companions. All travel in connection 
with the prize must be on the dates specified by 
the Sponsors. Blackout dates may apply, all holi- 
days are excluded. Winner will be asked to return 
an affidavit of eligibility/publicity and liability 
release within 14 days of notification or an alter- 
nate winner will be selected. You must be at least 
18 years old to enter, be a legal resident of the 
US. Subject to all Federal, State and Local laws. 
Only one entry per person. Sponsors include: 
Cooper Tires and Hearst Communications, Inc. 
Employees and their families of Hearst 
Communications, Inc., its subsidiaries and affili- 
ates and participating Sponsors are not eligible. 
Sponsors not responsible for entries that are 
delayed, incomplete, garbled, misdirected, late, 
lost, inaccurate, illegible, mutilated or postage- 
due entries. Void where prohibited. Prize may not 
lie cashed, transferred or exchanged. Sponsors 
reserve the right to substitute a prize of equal or 
greater value. Entry and acceptance of prize con- 
stitute permission to use winner's name, photo- 
graph, and entry or likeness for promotional pur- 
po.ses without additional compensation. Winner 
agrees to relea.se and hold harmless Sponsors 
from any liability arising out of participation in 
this promotion or the acceptance and use of the 
prize. The return of a notification or prize as 
undeliverable will result in disqualification and 
the selection of an alternate winner. Grand prize 
must be fulfilled by 6/1/04. Submissions will 
become the property of the Sponsor and will not 
be returned. Submissions shall not violate the 
right of any third parties and may be printed and 
reproduced in whole or in part without credit or 
payment to the photographers of such pictures. 
Any taxes payable on the prize are the sole 
responsibility of the winner. To receive the win- 
ners' names, send a stamped, self-addressed 
envelope to "Cooper Tires Presents Reader 
Riders XTontest" Winners c/o. Popular Mechanics, 
810 T"' Avenue, 6"* Floor, NY, NY 100019 no 
later than 1/1/04. 



To reach over 9 million prospects, or for additional advertising information, call ClassMark toll-free at: 1 -800-367-5452, 
fax: 1 -708-352-4094, or e-mail: Klassmark@aol.com. Thank you for choosing Popular Mechanics Classified Advertising, 
512 West Burlington Ave., LaGrange IL 60525. For subscription inquiries call 1 -800-333-4948. 



AIR CONDITIONING 



HOMEOWNERS: SAVE MONEY On 

Central Air Costs. 1-800-480-1291, Star Air, 
P.O. Box 852657, Mesquite,TX 75185-2657 
AChelp.com 



ALTERNATIVE ENERGY 



RUN YOUR PORTABLE GASOLINE 
GENERATOR on Propane or Natural Gas. 

Easy, low cost, do-it-yourself change over kits. 
www.propane-generators.com or 800-553- 
5608 For Free Brochure. 



ARTS, CRAFTS, SUPPLIES i 



WHOLESALE PRICES ON CLOCK 
WORKS, jewelry craft supplies, beading 
supplies, rock-hound supplies, cut stones. 
Catalog $3.00. $4.50 refundable with first 
order. Eloxite, Dept. 45, Box 729, 
Wheatland, Wyoming 82201 . 



AUTOMOBILES 



FORD-GM DODGE DIESEL UPGRADES 

Increases Horsepower, Torque, Mileage & 
Towing Performance Chips, Tuners, Air 
Intakes & Exhausts. Gain up to 1 25 HP & 
4MPG.www.pmtchips.com 866-768-2447. 



AUTO SUPPLIES AND EQUIPMENT 



AUTO PARTS WHOLESALE TO THE 
PUBLIC. Warehouse Auto Parts ships quality 
new and rebuilt auto parts to your door at 
great prices. Talk to experienced auto 
parts specialists at 1-800-655-4492 or 
use the convenient inquiry form at 
www.warehouseautoparts.com 

AUTOMOTIVE TOUCH-UP PAINT. 10,000 
colors! Order on-line in spray cans or 
bottles. www.PaintScratch.com 

CV AXLES. New & re-manufactured 
constant velocity axles. Auto, atv, racing, 
industrial. Constant Velocity Of Ocola. 
vww/.cvaxles.com 1-800- 889-2953. 

AMSOIL SYNTHETIC LUBRICANTS. 
BUY DIRECT. Register to Buy Wholesale. 
FREE CATALOG. 1-888-826-1 166. 
www.synthoHs.com 

POWDER COATING - PAINTING 20 
different colors. Small runs no problems. 
516-868-4411. 



AVIATION 



RADIO CONTROLLED FLYING MACHINES 

Electric Airplanes, Blimps and helicopters. 
$2.00 for Catalog: DraganFly Innovations, 
2 1 08 St. George Ave., Saskatoon, SK S7M 0K7 
Canada, www.rctoys.com 1 -800-979-9794. 

PROPELLERS. Airboat, Hovercraft Plans. 
Engines. Literature $3.00. Arrowprop, Box 61 OP, 
Meeker, OK 74855.www.arrowprop.com 



BICYCLES AND SUPPLIES 



DIMENSION EDGE Bicycle Engine 
Powerful, 30 mph, yet quiet. DOT legal. 
406-652-6766 www.dimenslonedge.com 

CHAIN DRIVE BICYCLE/Trike engines. Four 
Stroke. See my site: www.staton-inc.com 

1-405-787-6777. 



CARPET INSTALLATION TRAINING 
HANDBOOK. Purchase at 
www.barnesandnoble.com Order at 
bookstores ISBN# 0/9673696/0/6. 
Mail $23.95: Caliber Publications-P M, 
1 295 Lincoln Drive, Marion, lA 52302. 

BE CLOSE TO GOD! Be Free, in Him, from 
ignorance, doubt and guilt. Understand 
events of today and the future as revealed 
by God in personal Bible study. Request 
book "The Cry of God" FREE, NO 
OBLIGATION. "The Cry of God" P.O. Box 
1 05894-P, Jefferson City, MO 65 11 0. 



BOATS, OUTBOARDS, TRAILERS AND KITS 



BOAT PLANS - WWW.GLEN-L.COM Or 

$9.95 for 216-PAGE DESIGN BOOK. Over 
240 designs, GLEN-L, Box 1804/PM33, 
9152 Rosecrans, Bellflower, CA 90707-1804, 
562-630-6258. 

BOAT KITS - PLANS - PATTERNS - 
SUPPLIES. Catalog $5.00, Clarkcraft, 
16-6 Aqualane, Tonawanda, NY 14150. 
716-873-2640.www.clarkcraft.com 

ALL YOU NEED to build your boat! Booklet 
lists plans, materials, methods, shop tips. By 
editor of Amateur Boat Building magazine, 
founded 1967. Send $1 for postage. Cash 
or postal M.O. No checks. lABBS, P.O. Box 
1 309-P, Point Pleasant Beach, NJ 08742-1 309. 



BOATS, OUTBOARDS, TRAILERS AND KITS 



PONTOON BOAT KITS - WALKWAYS. 

Plastic Pontoons, Aluminum Components, 
Stainless Bolts. Easy Assemble. Several 
Sizes. Fishing, Recreation, Duck-blinds. 
Ships UPS. Available Assembled. Free 
Literature. Rettey. P.O. Box 261, D-300, 
Colchester, IL 62326. 800-722-4331. 
www.rettey.com 



BUSINESS OPPORTUNITIES 



$1,000 WEEKLY AIR TOOL REPAIRING. 

Free Details: Box 41 72, Wichita Falls,TX 76308- 

01 72. www.allpowerindustries.com 

BECOME A HOME INSPECTOR 

for just $49! Free information. 
www.HomelnspectionBook.com 

or call 540-372-9432. 24hrs. 



MAKE $90.00 PER HOUR Repairing 

Cracked Windshields, Low Investment. 
Guaranteed Fastest System. Resin from 
$3.10/oz. Free report. 800-695-6224. 
NVS/OPTI KLEER , Lynn, M A 01904. 

HYDRAULIC JACK REPAIR MANUAL, 

Catalog $10.00 Hydraulic Parts Supplies 
Dept. PM, Sawyer, KS 67134, 620-594-2247. 

OPPORTUNITY IS KNOCKING. $$$ PT/FT. 
Complete Training. 888-286-0820. 
www.endlessprosperity.com 

BECOME AN AUTOMOTIVE GLASS 
TINTER. Video will show you how to get 
started. $49.95. www.aue 1 .us 1 -877-620-4953. 

$1,000'S WEEKLY MAILING 
MERCHANDISE CATALOGS! Free supplies/ 
postage! S.A.S.E.: RBM Merchandising-?, 
ROBox 759, Lake Zurich, Illinois 60047. 

RECORD VIDEOTAPES AT HOME! EASY 
$1,800.00 WEEKLY INCOME! FREE 
STARTUP INFORMATION KIT 205-663- 
9888. CMS VIDEO, DEPT 154, 210 LORNA 
SQUARE, BIRMINGH AM, AL 35216-5439. 

$500 A DAY With The Color Seal Wax No 
More System 888-801 -0333. Not MLM. 



CABLE TV EQUIPMENT 



CABLE TV DESCRAMBLER SALE. 1 -Piece 
Jerrold - 1 unit, $149. Major makes and 
models available. Wholesale Electronics 
1 -800-52 1-0512 wvvw.whe.net 
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CABLE TV EQUIPMENT 



FINANCIAL 



HEARING AIDS 



AAA CABLE PLUS for all your cable converter 
needs. We have the best price & quality, 

guaranteed. 1-800-959-2380. 

GIANT CABLE SALEI! UNIVERSAL 
BOXES from $78. LOWEST PRICE ON RFT 
GOLD. EXPERT TECHNICAL SUPPORT. 
CALL US WITH YOUR BEST PRICE and WE 
WILL BEAT IT! HUGE QUANTITY 
DISCOUNTS. CALL 1-800-449-9189 or 
VISIT OUT WEBSITE at WWW.RFTPLUS.NET 

NEWI DIGITAL UNIVERSAL CABLE BOX 
AMAZING TECHNOLOGY INCORPORATES 
SUPERIOR ULTRA-CRISP RESOLUTION & 
DIGITAL MICROPROCESSOR STABILIZER 
OUTPERFORMS ANYTHINGI GUAR- 
ANTEED SATISFACTION - WE'LL BEAT ANY 
PRICE! 1 -888-777-91 23.....1 -888-675-3687. 

TOPPS ELECTRONICS Universal units. 
Also all brand name equipment. SCIENTIFIC 
ATLANTA, JERROLD (GENERAL INSTRU- 
MENTS), PIONEER, ZENITH & TOCUM. 
ALL FULLY WARRANTEEDI CALL 866-850- 
1075. 24 MRS., 7 DAYS! WHOLESALE/RETAIL 
WELCOME 

ELITE ELECTRONICS Universal Cable 
Converters low as $65 each. Newest 
technology & design! Cleanest Audio/Video, 
3yr. warranty. Retail/Wholesale. 866-231- 
9710. Unmodified boxes. 

100 LOT PREPAY UNMODIFIED 
DELIVERED. Jerrold, SA $1 5, Pioneer CFT $22, 
Tocom 5507 Zenith $5.00 1-800-500-9825. 

CABLE CONVERTERS & EQUIPMENT. 

Moneyback Guarantee. 1 Year Warranty. 
ILM Electronics, 1-800-743-5350. 

CABLE CONVERTERS DIRECT. 98% 

compatibility. 40-day money back 
guarantee. 5-year warranty. 1 -866-390-7474. 
www.visiondescramblers.coin 



COMPUTER SECURITY 



YOU ARE BEING MONITORED. Detect 
and defeat computer spyware, cameras, 
and other threats. Protect your privacy. 
SEND $12 FOR BOOKLET: Guyver, P.O. Box 
261697,San Diego, CA 92126. 



DVD & ACCESSORIES! 



DVD COPYGUARD ELIMINATOR, R.C. 
Distributing Co., P.O. Box 552, South Bend, IN 
46624, 574-233-3053.www.rcdistributing.com 



ENGINES, MOTORS & STARTERS 



ENGINES - Briggs, Kohler, Others - HUGE 
DISCOUNTS! Catalog $3.00. Engine Mart, 
2642 Newfound, Merritt Island, FL 32952. 



FARMING 



POULTRY SUPPLIES. Feeders, Waterers, 
How-to Books. Egg Cartons, etc. 1-888-852- 
5340. www.SmallFarmSupplies.com 



"GUERRILLA" FINANCING TO $100MM. 

National, International. Brokers welcome, or 
trained, www.asgayle.com 

FREE GRANT OPPORTUNITIES Export 
$2,500/week Tracer $1,500/week Medical 
Billing $2,650/week. 800-306-0873 
http://www.capitolpublications.com 



FIRE SAFETY 



AUTOMATIC FIRE PROTECTION for clothes 
dryers, and automatic fire extinguishers for your 
home. 800-327-1794 www.aspensafety.com 



FLAG ACCESSORIES 



FURL-NOT SYSTEM, prevents your flag 
from draping over or around your pole. Slips 
over any 3/4 "- 1 " dia. Pole. Leverages affect 
of the wind to correct tangles. Satisfaction 
guaranteed. $11.95 plus shipping (U.S.) $3.95: 
NovaPro, P.O. Box 1 73, Beulah, Ml 4961 7. 
231-882-7309. 



GENERATORS 



www.propane-generators.com See our 

ad for generators under the catagory 
Alternative Energy. 



GOLD 



NEW! Make $42,570 yr. Part-time, Buying 
Scrap Gold & Jewelry. FREE Report. 
www.goldcheap.com 707-253-8338. 



GOVERNMENT SURPLUS 



AUTOS, PICK-UPS, 4X4S, MOTORCYCLES, 

Plus much more. Millions of dollars available in 
government surplus, foreclosures, drug seizures, 
auctions and zero down real estate for pennies. 
www.cloitforless.com or send $1 to: Doitforless, 
RO. Box 2949, PM, Port Angeles, WA 98362. 



GUNSMITHING 



NEWI HOW-TO GUN REPAIR & Customizing 
Videos, www.americangunsmith.com 

1-800- 797-0867. 



HEARING AIDS 



DIGITAL CUSTOM HEARING AIDS - 
FREE CATALOG, Powerful Custom Aids, 
B.T.E.'s, Top Brands, All Styles. Repair 
Service and Accessories. SAVE 1/2 OR 
MORE. Power Hearing, P.O. Box 13885, 
Chesapeake, VA 23325-0885. 1-800-260- 
41 34, www.powerhearing.com 

FREE Hearing Aid Catalog. All models. 
Huge savings! No salesman will call. 
Rhodes, Dept. 31, Brookport, IL 62910. 
1-800-320-3300, Ext. R29. 

HEARING AIDS - GUARANTEED 
LOWEST PRICES! No huge commissions. 
Home trial, terms. All makes. We're the 
oldest, biggest, best. Custom instrument 
specialists. Free information, 1-800-323-4212. 
Lloyds-PMC. 



HEARING AID REPAIR All makes-models, 
nationwide, since 1967. 800-653-8882. 
www.LilliElectronics.com 



HELP WANTED 



EASY WORK! EXCELLENT PAY! Assemble 
produas at home. Toll free 1-800-467-5566 
ext. 5038. 

$400 WEEKLY ASSEMBLING Electronic 
Circuit Boards/Products. Rush S.A.S.E.: 
Home Assembly - PM, RO. Box 216, New 
Britain, CT 06050-0216. 



HOVERCRAFT 



SIDE X SIDE 4 SEAT Reversible. Assembled 
or kit. www.neoterichovercraft.com 800- 
285-3761. 



HOT TUBS 



SPAS - HOT TUB BUYERS. Buy direct from 
manufacturer. Save $1,000 - $1,500. 
Nation-wide delivery, video, prices. 
1-800-869-0406. Good Life Spas, 27th & 
"O: Lincoln, NE. G00DLIFESPA.COM 



HYDROPONICS 



GROW YOUR OWN VEGETABLES AND 
HERBS INDOORS UNDER LIGHTS! We 

have a full line of hydroponic systems and 
supplies, lights, nutrients and other 
professional indoor gardening equipment. 
Call or write for a free hydroponic catalog! 
1-800-426-6937. Eco Enterprises, 1240 NE 
175th Suite B, Shoreline, WA 98155. 
On-line ordering available - http: 
www.ecog row.com 



INVENTORS 



FREE Protection forms and information kit. 
Trusted by inventors since 1975. Affiliated 
Inventors Foundation 1-800-525-5885. 
www.affiliatedinventors.com 

ACCUSEARCH Specializes in Thorough, 
Prompt, Inexpensive Patent Searches. 
1-800-999-5498. 

BORSARI & ASSOCIATES provides 
specialized patent services to inventors. 
Inventor's Guide; 800-225-2462 or 
www.borsariassociates.com 

DEAL DIRECTLY WITH REGISTERED 
PATENT AGENT and qualified US Patent 
Office Examiner DON'T BE FOOLED 
BY PHONIES, Free patent information - 
"Patent, Develop, Market Your Invention'! 
Richard L. Miller, 12 Parkside Drive, Suite M, 
Dix Hills, NY 11746-4879. 631-499-4343, 
1 -800-242-9853, HTTP:/AWVW.pto-ag.com 

INVENTORS - FREE INFORMATION 
PACKAGE Have your product idea developed 
by an award winning Research & Devel- 
opment fimi and presented to manufacturers. 
Patent assistance available. Call Davison: 
1-800-544-3327. Proven Design Results. 
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INVENTORS 



WORK DIRECTLY WITH 
REGISTERED PATENT, ATTORNEY AND 
DEGREED ENGINEER with thirty-six 
years combined engineering and patent 
experience. U.S. and International patent 
applications. PATENT AND DEVELOP Ideas 
with the experience of an expert. Call or write 
for free CONFIDENTIAL DISCLOSURE 
RECORD OF INVENTION AND FREE 228 
PAGE BROCHURE. Introduction to Industry 
Marketing Plans, Offshore Production, 
Prototypes, and Research Readily Available. 
Also specializing in Copyrights and 
Trademarks. ASSOCIATES LOCATED NEAR 
PATENT OFFICE, CREDIT CARDS ACCEPTED, 
OPEN 24 HOURS. Michael I. Kroll, Registered 
Patent Attorney Registration #26,755, 
171 Stillwell Lane, Syosset, NY 11791. TOLL 
FREE US AND CANADA 800-367-7774, 
Toll Free FAX US and Canada 800-367-7773; 
International Phone/Fax 516-692-2795, 
Internet - http://www.lnvention.com 
E-MAIL: patent@invention.com 

IDEAS TO ASSETS'" PATENTS - 
PROTOTYPES - MARKEHNG Free Information 
800-451-1326 www.harshawresearch.com 

INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! LEARN AFFORDABLE 
PROTECTION / MARKETING METHOD - 
NON-PROFIT ORGANIZATION. FREE 
INFORMATION: 1-800-846-3228. 
www.inventassist.com 

INVENTORS FREE ADVICE/PRIVACY. 

Earn Thousands. Written Guarantees. 
Marketing, Patenting. 1-800-841-1 708. 



MACHINERY, TOOLS AND SUPPLIES 



4" METAL Cutting Lathe $149.60: Taig, 
1 241 9 Nightingale, Chandler, AZ 85249. 

NEW! HOW-TO SET-UP & OPERATE 
LATHES & MILLING MACHINES. Complete 
step-by-step video course. FREE Report 
www.machineshopcourse.com 1-800- 
797-0867. 

METALWORKING Tools, Books, Videos. 
FREE Catalog. 304-562-3538 Blue Ridge, 
Box 536-V, Hurricane, WV 25526. 
www.blueridgemachinery.com 



MAHRESSES 



UNIVERSITY PROVEN BETTER SLEEP, 

Patented Memory Foam/Lever Spring 
mattresses. Plus: Airbeds, Waterbeds, Pillows. 
Dealers Nationwide: 1-800-457-6442 
www.SUPPLE-PEDIC.com 



MONEYMAKING OPPORTUNITIES 



CRAPS. Amazing revolutionary system 
wins consistently. GUARANTEED! Free 
recorded information. 1 -800-21 7-771 1 . 

FOR POPULAR MECHANICS MAGAZINE 
subscriptions call 1-800-333-4948. 



MONEYMAKING OPPORTUNITIES 



MONEY BACK GUARANTEED. CRAPS 
METHOD. A dependable winner. Free 

recording. 1 -866-7 11-7WIN. 



MUSIC INSTRUCTION/INSTRUMENTS i 



DEERING BANJO COMPANY offers QUALFFY 
BANJOS from $299. American Made. Free 
Catalog 800-845-7791 Extension: PMC. 

ACCORDIONS, CONCERTINAS, Button 
Boxes, New, Used. Buy, Sell, Repairs, Trades. 
Castigllone, Box 40S, Warren, Ml 48090. 
Catalogs 1-810-755-6050. 



OF INTEREST TO ALL 



ASIAN Brides! Worldwide! Free Details/ 
Photos! PIC, Box 4601-PM,T.O., CA 91362. 
805-492-8040. www.pacisl.com 

EXOTIC CELEBRITY PHOTOS. Free catalog. 
Acme Publications (PM9) P.O. Box 130397, 
St.Paul,MN55113. 



OF INTEREST TO MEN 



MORE AFFORDABLE THAN VIAGARAI 

Fast, Easy, Discreet. Super V $29.95/30 tablets. 

1-800-458-1613. 

LOVELY MEXICAN Latins ladies seek 
marriage. Free photo brochure. Latin 
International, 1-800-709-3034. 

SECRET ENCOUNTERS: Talk With Real 
Local Girls. It's Exciting. Call 1-800-398-9799 
.69C/MIN. 1 -900-990-1 336. 99C/MIN. 1 8-t-. 

BEAUTIFUL RUSSIAN and Ukrainian ladies 
seeking husbands. On-line at www.svetlanas.com 

MEET LOCAL SINGLES. Call 1-888-245- 
4545 for your local Livellnks® Chatline 
number. Enter FREE trial code: 1 143. ^8+. 



PLANS/BLUEPRINTS 



BUILD YOUR OWN RADIO STATION, 

complete plans. Send $9.95 to: HC, Box 1 78, 
40 Court St., Unit 3, MiddleburyVT 05753-1419. 



PUMPS 



NEED A PUMP? www.buyapump.com Utility, 
lrrigation,Trash, Fire Protection, Wash Down. 



REAL ESTATE 



LAND IN MONTANA, WYOMING, NEW 
MEXICO. Average monthly payment $285. 
Free information: 1-800-682-8088 Rocky 
Mountain Timberlands. 



SATELLITE TV 



SCRAMBLING NEWS. BEST SATELLITE 
NEWS SOURCE COVERS PIRACY. Free catalog 
954-432-7943. www.scramblingnews.com 



SECURITY SYSTEMS 



FREE WHOLESALE CATALOG. Tasers, 
Myotrons, Pepper Sprays. Great Business 
Opportunity. Toll free 1-877-243-9482. 



SECURITY SYSTEMS 



WIRELESS HIDDEN CAMERAS In briefcases, 
books, sunglasses, clocks, and more. Stun guns, 
pepper sprays, self defense products. 
Distributors wanted. We drop ship. 800-477- 
1739.www.safetytechnology.com/pmc 



SPECIAL SERVICES 



INFORMATION ON ANYTHING. Ferguson 
Research Specialist, 60-15 Woodside, 
Woodside, NY 11377. 



STAIRS 



SPIRAL STAIR KITS. Patented all-wood 
design. Precision Pine Inc. 877-885-8902. 
www.spiralstaircase.com 



STAMPS 



PENNY STAMP APPROVALS, regardless 
catalog. Carl Kloster, 18282 Lawson Valley 
Rd.,Jamul,CA 91935. 



SURVEILLANCE 



NANNY CAMS, HIDDEN VIDEO-SYSTEMS, 

phone recorders, and much more. 1-877-SPY- 

CONN www.spycountry.com 

NEWI MAKE $57,000 YR. Installing & 
Renting Hidden Camera Systems. FREE 
Report www.epsecurity.com 707-253-7142. 



TOOLS FOR SALE 



BUILDERS - CENTER L.L.C. - Coleman 
Powermate: Air Tools, Power Generators, 
Pressure Washers. www.builders<enter.net 

PARTS, TOOLS, WHOLESALE , DIRECT. 

Guaranteed. Catalog $3.00 (Refundable). 
RTRS, 17561 Vierra Canyon Rd., Suite 10, 
Prunedale,CA 93907. 



TREASURE FINDERS 



BURIED TREASURE - Sensitive equipment 
allows locating from distance. Brochure free. 
Simmons, Box 10057-MA, Wilmington, NC 
28404. 

METAL DETECTORS from White's 
Electronics! See what's in the ground before 
you dig. American made from $199.95. 
Free catalog. 1-800-431-6510. 



WATER PURIFICATION 



PURIFIED DRINKING WATER. .Steam 
Distiller/Purifier Free Info Packet 1-800- 
874-9028. www.waterwise.com 

ELECTRONIC SOFTENING & DESCALING, 

uses no chemicals. Installs without plumbing 
work, moneyback guaranteed performance. 
$399,954- shipping. EcoSoft Engineering 
1-800-275-7070. 



WINEMAKING/BEERMAKING 



WINEMAKERS - BEERMAKERS. Free 
Catalog. (800)841-7404. Kraus, Box 
7850-L, Independence, Missouri 64054. 
www. EC K raus.com/offers/l.asp 
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Worst-Case Scenarios 



How To Cross A 
Piranha-Infested River 



You've wandered off 
from your safari group 
to photograph some 
wildf lowers. Or you're 
on the TV show "Survivor: 
The Amazon. " And you 
suddenly realize that you're 
lost in the jungle. You make 
your way to a river. There 
appears to be a trading post 
on the other side. Maybe they 
can help you. You wade into 
the water and notice some 
fish swimming close by. 
Uh-oh. Piranhas. What 
should you do? 

Do not cross if you have an 
open wound. 

Piranhas are attracted to blood. 

Stay out of the water when 
piranhas are feeding. 

When large numbers of 
piranhas are in a feeding 
frenzy, they may snap and bite 
at anything around them. If 
you see them feeding, stay 
away or well upriver. 




Avoid 
areas with 

netted fish of any kind, docks 
where fish are cleaned, and 
areas around bird rookeries. 

Piranhas likely feed in these 
areas and may be more 
aggressive here. 

Cross the river at night. 
Virtually every species of 
piranha rests at night, and 
when awakened, they will 
swim away rather than attack. 
Piranhas are most active at 
dawn, though some large 
adults may hunt in the evening. 

Swim or walk across quickly 
and quietly. 

Try not to create a large 
disturbance in the water that 
might awaken piranhas. 



Piranhas are more 
active (and hungry) 
during the day, so 
cross an infested 
river at night 



Be Awcure 

Piranhas are freshwater tropi- 
cal fish. In the wild, they are 
found only in South America 
and prefer slow-moving rivers, 
backwaters and flood plain 
lakes. Piranhas generally do 
not live in mountain lakes or 
streams — the water is too cold 
and flows too fast. 

Piranhas usually do not 
attack humans or large ani- 
mals — unless they have died 
or are injured. During the 
dry season, however, when 
their food supply is scarce, 
piranhas can be more aggres- 
sive. When driving cattle 
across a river suspected of 
containing piranhas, farmers 
will sometimes sacrifice a sick 
or injured animal downstream 
before letting the herd enter 
the water. IN 
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1 1 mg "tar". 0.9 mg. nicotine av. per cigarette by FTC metliod. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
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